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CENTRAL ELECTRONICS ENGINEERING RESEARCH INSTITUTE, 
PILANI 


HE Foundation-Stone of the Central Elec- 
tronics Engineering Research Institute, 
Pilani, was laid by the Prime Minister, 
€hri Jawaharlal Nehru, on September 21, 
1953. The institute is the fourteenth in the 
chain of national laboratories set up by the 
Council of Scientific and Industrial Research 
all over India, and will fill a lacuna in one 
of the basic fields of modern scientific research 
in our country. 

During the last two decades and particularly 
during the last World War, elecironic research 
has progressed at a rapid rate and there is 
no field of science or industry that has not been 
aided by electronic research. Electronics has 
played a notable part in the developments 
which took place during the war for the radio 
location of aircrafts and submarines. FElectro- 
nic machines are employed to solve complicated 
equations and save much laborious calculation. 
In industry, electronic equipment has been used 
to melt metals, case-harden them, heat plas- 
tics and control chemical processes. Electronics 
is also responsible for rapid strides in the field 
of radio communication and television. In a 


word, the development of electronics has be- 
come of fundamental importance both from the 


point of view of theoretical research and the 
application of its results to practical affairs. 

Againsi this background of developments in 
other countries India unfortunate:y has little 
to show. Research in radio and electronics has 
keen confined only to a few centres like the 
Calcutta University Institute of Electronics, the 
National Physical Laboratory, New Delhi, and 
the Tata Institute of Fundamental Research, 
Bombay. These centres cannot, however, meet 
all our needs. There was noi only scope but 
an urgent necessity to set up an institute spe- 
cialising in this vast field. 

The Pilani Institute owes its origin to an 
offer made by Mr. G. D. Birla in 1950, to donate 
Rs. 21 lakhs on behalf of the Birla Education 
Trust for the purpose of establishing a research 
institute at Pilani. This offer was considered 
by the Governing Body of the CSIR and it was 
decided that the establishment of an institute 
which wou'd have as its objective advanced 
training and research in electronics, should re- 
ceive the highest priority. It was decided that 
the institute should be located at Pilani, and 
that a capital expenditure of Rs. 25 lakhs on 
buildings and equipment and a recurring ex- 
penditure of Rs. 5 lakhs per year should be 
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set apart towards its establishment. The Gov- 
ernment of India, recognising the national im- 
portance of the proposed institute, have made 
a provision of Rs. 29 lakhs for the institute in 
the First Five-Year Plan. 

The object of the institute will be to under- 
take research and development on all aspects 
of electronics engineering. Special attention 
will be devoted to the utilisation of indigenous 
raw materials in the manufacture of compo- 
nents, development and use of electronic circuits 
for industry, building of standard electronic 
instruments for test purposes, investigations on 
radar and other types of equipment, and appli- 
cations of electronics in metallurgy. The insti- 
tute will undertake projects sponsored by 
industry and close liaison will be maintained 
between the institute and industry. 

The institute will consist of the following 
divisions: Electronic Circuits; Electronic Com- 
ponents; Electronic Instruments; Acoustics and 
Audio Equipment; Ultra-High Frequency and 
Very High Frequency Equipment; Library, 
Information and Workshop. 

Investigations which will be taken up to start 
with in the different divisions will include the 
following: circuits for process control in in- 
dustry; designs for high frequency generators; 
high and low power transmitters, communica- 
tion receivers, amplifiers and other equipment; 
high dielectric ceramics, ceramic capacitors and 
electrolytic capacitors; carbon resistances and 
volume control equipment; thermionic valves; 
tungsten wire drawing and coating; standard 
signal generators, wave form generators, short- 
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wave generators; valve testers and bridges; har- 


monic analysers; cathode ray oscillographs, 
Geiger-Muller and scintillation counters; fre- 
quency standards; electro cardiograph; loud- 
speakers, microphones, pick-ups and other 
acoustic equipment; radio-location apparatus; 
aircraft and ground receiving and transmitting 
equipment; and radio controls. 

The institute will be under the overall direc- 
tion of a Director, and the total staff in all 
categories is expected to be 350 when the insti- 
tute is fully developed. The Birla Education 
Trust have acquired, on behalf of the Council 
of Scientific and Industrial Research, 701 Bighas 
of land at a cost of Rs. 1,43,000 for the institute. 

The total floor area required for housing the 
various divisions of the institute will be 
1,40,000 sq. ft. The main building, which will 
be a multi-storyed structure, with a floor area 
of 40,000 sq. ft., will house the testing labora- 
tory, standards rooms, library and administra- 
tive offices. The technological block, with a floor 
area of 100,000 sq. ft., will provide room for the 
workshop, pilot plants, heavy machinery, fur- 
naces and presses. In the first stage of deve- 
lopment, the built-up floor space will be 
20,000 sq. ft. in the main building and 45,000 
sq. ft. in the technological block. The capital 
expenditure in the second stage of develop- 
ment is estimated at Rs. 19-0 lakhs. 

In extending our heariiest welcome to the 
institute, we also share the faith of the gener- 
ous donor, Mr. G. D. Birla, that the institute 
has a greai part to play in building the India 
of the future. 


CLASSIC COLLECTION OF INDIAN PLANTS AT LIVERPOOL 


T= rediscovery of a famous collection of 
Indian plants, which appear to have been 
lost sight of for about a century, is described 
by Mr. H. Stansfield, Keeper of Botany in the 
City museums, Liverpool, in a recent issue of 
the North Western Naturalist. 

He records that recently the Liverpool 
museums were given the whole contents of the 
museum of the Liverpool Chemists’ Associa- 
tion—a collection founded in 1856. Among the 
things received was a herbarium of several 
thousand plants of whose history nothing was 
known. Examination of such clues as locali- 
ties, dates and handwriting has, however, 


established beyond doubt that the focus of the 
collection was Saharanpur in the foothills of 
the Himalayas, that the period was the years 
1823-34, and that the collector was Dr. John 
Forbes Royle, F.R.S. (1799-1858), at that time 
a surgeon in the service of the East India 
Company. In 1837, Royle became Professor of 


Materia Medica at King’s College, London. He 
was active in promoting the great Exhibition 
of 1851 and was at one time Secretary of the 
British Association. 

In 1839 Royle published an important two- 
volume work, Illustrations of the Botany of the 
Himalayan Mountains, and The Flora of Cash- 
mere and the herbarium just rediscovered proves 
to contain many of the “type specimens” of 
species first described in that book. Moreover, 
the plants are accompanied by a number of 
pencil and water-colour drawings which are 
the originals of the plates. Additional value is 
given to the specimens because they were known 
to Sir J. D. Hooker, who cited many of them 
in his great Flora of British India. The her- 
barium has suffered some damage and loss in 
the past century, but Mr. Stansfield believes 
that about 80 per cent. of Royle’s plants are 
still there and in fairly good condition. 
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ON THE IMPORTANCE OF THE MID- AND UPPER TROPOSPHERIC THERMAL 
SYSTEMS IN THE DEVELOPMENT OF WEATHER IN NORTH-EAST INDIA AND 
EASTERN PAKISTAN DURING THE NOR’WESTER SEASON 
Cc. RAMASWAMY anp B. L. BOSE 
The Airport, Calcutta 


N a recent issue of this Journal, the present 
authors! had pointed out that extensive and 
2structive nor’westers in West Bengal anda 
Easiern Pakistan and the adjoining areas of 
Orissa, Bihar and Assam are invariably asso- 
ciated with cold pools or cold thermal troughs 
at the 500mb. level and that the actual out- 
break of nor’westers is preceded 18-24 hours 
ahzad by the developmeni of these thermal sys- 
tems not only at the 500 mb. level but also 
possibly at the 300 mb. level. It was also shown 
by the authors that cold-advection asso- 
ciated with these systems appeared to be 
the final determining factor in the outbreak of 
the nor’westers. In view of the obvious im- 
portance of this subject, the authors have pur- 
sued this problem further by an analysis of 
the 500 and 300 mb. partial thickness patterns 
for the whole of May 1953. This period was 
characterised by exceptionally severe nor’west- 
er activity during the first half of the month 
and by unusually fair weather during the last 
ten days. Thus the authors had an excellent 
opportunity of getiing during the course of one 
month, two distinct types of weather situations 
in North-East India and Eastern Pakistan. For 
purpose of this study, the partial thickness 
charts were prepared in the same way as was 
done in the earlier investigation. For the reasons 
stated in the earlier paper, more weightage was 
given to the thermal winds than to the Radio- 
sonde thickness values while drawing the thick- 
ness lines. Special attention was given, while 
drawing the lines, to the principle of continuity 
in space and time—a point which has been so 
rightly emphasised by Petterson? and Priestley. 
In regions where data were wanting, due atten- 
tion was also paid to the normal partial thick- 
ness patterns* in the same way as the normal 
upper winds are taken into account while draw- 
ing upper wind stream lines on constant level 
upper wind charts in regions of sparse data. 
The thunderstorms which were _ reported 
(thunder heard was also taken as_ thunder- 
storm for this purpose) between 03 GMT of 


They also 
show strikingly the association between the 500 mb. 
partial thermal patterns and the normal monthly distribu. 
tion of thunderstorms in North-East India and Eastern 
Pakistan in March, April and May. 


the next day and 03 GMT of the following day 
were plott2d on the 500 mb. chart to bring out 
conspicuously the association between the 
thunderstorms and the thermal systems. 
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The study of the charts thus prepared and 
analysed has not only confirmed the results pre- 
sented in the earlier paper but has also brought 
to light a number of new points of interest 
which are briefly stated below: 

(i) A very large proportion of the thunder- 
storms in North-East India and Eastern Pakis- 
tan during the month, irrespective of their spa- 
tial distribution and intensity, were associated 
with a cold thermal trough or cold pool at the 
500 mb. level except where orography had play- 
ed an important part. The thunderstorms 
(irrespective of their intensity) lay mainly in 
the eastern half of the cold thermal system. It 
was interesting to find that, out of a total num- 
ber of 438 thunderstorms in North-East India 
and Eastern Pakistan during May 1953, as manv 
as 311 thunderstorms (i.e., 70 per cent. of the 
total) occurred to the east of the thermal trough 
line while only 127 thunderstorms (i.e., only 
30 per cent.), occurred to the west of the ther- 
mal trough line. 

(ii) The cold thermal troughs (or cold pools) 
at the 500 mb. level persisted generally for 2 or 3 
days with varying intensities and shifting their 
positions eastwards or westwards during the 
period. With the shifting of the thermal sys- 
tems and with the changes in their intensities, 
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the regions of development of the thundet- 
stcrms and the number of thunderstorms also 
correspondingly changed. The thickness charts 
for the 5th, 6th and 7th May 1953, and the 
development of thunderstorms on the res- 
pective following days may be quoted as 
examples. 
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(ii) On account of paucity of data, it was 
not possible to establish that the thunder- 
storms were always associated with a cold 
trough at the 300mb. level also. However, 
sufficient evidence was available to show that, 
on days of widespread thunderstorms, a cold 
trough was present at the 300mb. level also, 
the thermal trough line at this level running 
to the west of the thermal trough line or (ie 
the west of the centre of the cold pool) at the 
500 mb. level. The partial thickness charts for 
the 300mb. level for Ist, 5th and 8th May 
1953 may be cited as examples. 

(iv) A warm ridge at the 500 mb. level was 
unfavourable for the development of thunder- 
storms while a warm ridge at the 300 mb. level 
over a cold trough at the 500 mb. level seemed 
to inhibit the development of these thunder- 
storms. During the last ten days of May 19532 
which were characterized by unusually fair 
weather over North-East India and Eastern 
Pakistan, a warm high with varying positions 
on different days, lay over the Bay of Bengzi 
north of Lat. 16° N. at the 500 mb. level with 
an associated warm ridge frequently extending 
into Orissa, Chotanagpur and Gangetic Wesi 
Bengal. Normally, this warm high lies over the 
Andaman Sea and the adjoining parts of Central 
Bay of Bengal as can be seen from the normal 
patterns referred to earlier. The effect of this 
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warm high on the weather over North-East 
India and Eastern Pakistan during the last 
ten days of May 1953 can be best illustrated 
by the developments over Gangetic West Ben- 
gal on the 25th, 26th and 27th. On all these 
three days, the usual synoptic charts and con- 
stant level upper wind charts below 10,000’ 
indicated the possibility of thundersqualls over 
Gangetic West Bengal. But nothing actually 
happened on the 25th and 26th and even on 
the 27th, only a few overhead thunderstorms 
without surface squalls occurred. The reason 
for this was that, on the 24th evening, the warm 
ridge referred to above, was affecting Gangetic 
West Bengal, Chotanagpur and Orissa at the 
500 mb. level. The ridge gradually began to 
recede from Gangetic West Bengal on the 25th 
and was rep!aced by a weak cold trough by 
the 26:h evening resulting in a few thunder- 
storms without surface squalls over that region 
on the following day. 
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(v) Other conditions being the same, a con- 
fluent thermal jet* seemed to increase thunder- 
storm activity. 

(vi) The vital importance of the mid- and 
upper tropospheric cold thermal systems in the 
development of nor’wester squalls was strik- 
ingly brought out in a number of cases in this 
investigation also. For instance, on the morn- 
ing of 4th, 9th, 14th and 18th,+ the sea-level 


+ On the 4th, Jamshedpur experienced a squall 
of 90 mpb. On the 9th, the Calcutta Airport 
had a record squall of 86 m.p.b. On the 14th, squalls 
were widespread over Gangetic West Bengal ani caused 
damage in most of the districts. On the 18th, according 
to Press Reports, a motor launch capsized at Munshigunj 
(Dacca Dist.) as the result of a severe nor’wester squall 
and 125 persons on board the launch lost their lives, 
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charts, constant level upper wind charts below 
10,000’ and the subsidiary charts showed more 
or less the same features as on other days when 
few or no thunderstorms developed in the res- 
pective regions (e.g., compare the charts for 
the 9th and 14th with those for the 8th and 28th 
respectively). In contrast to this, on every one 
of these occasions, the partial thickness charts 
for the 500 mb. level showed well-marked cold 
troughs or cold pools close to the region where 
the thundersqualls developed. The situation 
on the 14th May 1953 deserves special mention. 
Even a forecaster who believed in “taking no 
risks”, would have predicted on this day on 
the basis of the usual charts, only a few 
thunderstorms over this division. And yet, on 
this evening, severe thundersgalls developed 
over every district in the division. 
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Figs. 1-4 show the partial thickness charts 
at the 500 mb. level on a few interesting situa- 
tions and the thunderstorms which occurred 
between 03 GMT of the next day and 03 GMT 
of the following day (vide para 1 above). Fig. 1 
(1-5-1953) shows the asymmetric development 
of the thunderstorms with respect to cold 
troughs and also how two cold troughs can each 
produce its own set of thunderstorms. Note the 
ENE, 5 knots thermal wind over Dibrugarh, 
NNW, 25 knots thermal wind over Tezpur and 
westerly 15 knots thermal wind over Agartala, 
clearly indicating a cold trough over Assam.? 


t The thickness value at Shillong was obviously too 
high compared to its value on the previous day and the 
following day. Hence it was suitably corrected, 
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The absence of thunderstorms over the central 
districts of Eastern Pakistan where a warm 
ridge exists, is interesting. It would also appear 
that North Orissa and the adjoining parts of 
Gangetic West Bengal were in a_ confluent 
thermal jet and that the comparatively greater 
concentration of thunderstorms in that region 
could, to some extent, be attributed to this 
additional factor. 

Fig. 2 (5-5-1953) shows the inhibiting effect 
of a warm pool. Note the widespread thunder- 
storms in the cold trough and the conspicucus 
absence of thundersiorms in East Pakistan 


where the northerly thermal winds over 
Chittagong, southerly thermal winds over 
Jalpaiguri and _ west-south-westerly thermal 


winds over Agartala clearly suggest the exist- 
ence of a warm area. 


Fig. 3 (8-5-1953) shows the thermal situation 
which led to a record squall of 86m.p.h. at the 
Calcutta Airport. The most interesting feature of 
this case is the south-south-east thermal wind 
(based on radar wind at 15.00 GMT) of 20 knots 
over Calcutta between 700 and 500 mb. levels§$ 
(i.e., roughly between 10,000’ and 20,000’). The 
thermal wind between 15,000’ and 20,000’ worked 
out to as much as 150°, 32 knots! 


Fig. 4 (25-5-1953) illustrates the inhibiting 
effect of a warm ridge at the 500 mb. level. The 
complete absence of even thunder over Gangetic 
West Bengal and Chotanagpur on this day in 
spite of the favourable lower level conditions 
is highly significant. 

The question may be asked whether the time 
lag observed between the appearance of the 
thermal system and the subsequent weather 
developments has any theoretical justification. 
The answer to this must await further studies 
which are in progress. However, J. S. Sawyer* 
has published isopleths of thermal vorti- 
city and _ relative divergence in_ certain 
specific situations and the actual weather deve- 
lopments at sea-level 12 hours and 24 hours 
later. These seem to support the idea that 


@ The radiosonde thickness value at Calcutta was too 
high. It had to be corrected to maintain continuity with 
respect to the previous day’s pattern, to avoid unjustifi- 
able crowding of thickness lines to the west of the cold 
pool, to fit in the westerly thermal wind over Chittagong 
and south-south-easterly thermal wind over Calcutta and 
to avoid undue deviation from the normal thickness 
pattern in North Bay of Bengal where the normal 
partial thermal winds are between SSW and WSW in 
May. 
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there can be an appreciable time lag as have 
been observed by us. Also C. K. M. Douglas® 
has found that the cold pools are especially 
important in European regions for forecasting 
beyond 24 hours. In view of these, the time 
lag observed in the case of nor’westers over 
North-East India and East Pakistan n2ed not 
cause surprise. On the other hand, we can go 
forward with the hope that the time lag, what- 


ever be its cause, should be of great value in 
predicting these thundersqualls. 


1, Ramaswamy, C. and Bose, B. L, Curr. Sci., 1953, 
22, 103. 2. Petterson and Priestley, Det Norske Meteo- 
rologiske [nstitutt, V. 7. M., 1946, No. 2. 3. Sutcliffe 
and Forsdyke, Quart. Jour. Roy. Met. Soc., 1950, 76, 
189. 4. Sawyer, J. S., Centenary Proceedings, Roy. Met. 
Soc., 1950, 107. 5. Douglas,C. K.M, Met. Magazine, 
1947, 76, No. 904, 225. 


PSYCHOLOGY OF EXCE.LENCE 


COMMENT that might be made on con- 
temporary psychology both by other scien- 
tists and by our colleagues in the humanities 
is that in iis necessary concern with average 
and subaverage people it has given too little 
direct attention to those who are outs‘anding 
for excellence of some kind. This forms the 
topic of Prof. D. W. Harding’s address this year 
to Section J (Psychology) of the British Asso- 
ciation. It seems important to understand the 
conditions of excellent achievement, since 
general progress commonly occurs through 
advances made by unusual people and gradually 
followed up by the social group as a whole. 
The relation between outstanding people and 
the rest of us is part of the broader question 
of relations between people of different levels 
of ability or quality of mind. Waste of human 
resources occurs through the obstruction or 
neglect suffered not only by the very great but 
also by many people of more moderate excel- 
lence, including gifted children whose poten- 
tialities have noi been discerned, and may 
excel those of their teachers and parents. 
Two broad problems concern the psychologist: 
first, that of the mere perception of excellence, 
especially excellence surpassing one’s own; 
secondly, that of the response to perceived ex- 
cellence, whether it excites, for example, 
generous admiration or jealousy and attempted 
disparagement. A good relation between people 
of differing levels of ability depends on the 
attitude of the abler as well as that of the less 
able person. If the latter is to maintain his 
self-respect and psychological security he must 
feel that the other recognizes the value of his 
contribution, however small, to the common 


task; and recognizes his equality as a person, 
however subordinate his function may be. The 
ability to convey to subordinates one’s recog- 
nit:cn of their equality as persons is one mark 
of good leadership, and the basis of it deserves 
more aitention from psychology. In some acti- 
vities (for example, in amateur games and 
sports) the perception of excellence is aided 
by objective ass2ssments of performance, and 
response to it is so controlled by usage and 
convention that good relations are maintained 
between people of widely contrasting levels of 
ability. When less objective performances and 
more intangible qualities are in question, the 
difficulties of assessing oneself in comparison 
with others become formidable and various. 
We know rather little at present, not only 
about the recognition of excellence in others, 
but even about the psychological processes in- 
volved in making an advance ourselves and 
recognizing that our own present standards are 
higher than those we once accepted. Many of 
the unanswered psychological questions in this 
field are the concern of the social and experi- 
mental psychologist; others invite the aid of 
the psychopathologist, for example, the effect 
of the child’s view of his parents and the effect 
of sibling jealousy on his later attitudes to 
greatness and superior achievement in others. 
Any direct psychological study of the condi- 
tions governing the achievements of distinguish- 
ed people, whole minds may far excel those of 
the psychologists who undertake it, must raise 
special problems of technique which have up 
to the present received comparatively little 
attention. 
(—By courtesy of Nature.) 


Science 

th 

ar 

w 

pl 

ca 

til 

| su 

ki 

| gr 

pr 

De 

on 

th 

i | th 

sn 

| th 

i st 

| to 

sic 

i Pe 

th 

Ti 

ka 

th 

lat 

ye 

pli 

i in 

me 

i| | th: 

pil 

as] 

Th 

lat 

; wo 

in 

A 

to 

res 

aul 

pre 

of 

val 

pai 

Pr 

Mz 

wa 


No. 10 
Oct, 1953 


295 


THE JAISINGH OBSERVATORIES* 


HIS first publication of the Jaipur Astrono- 
mical Society, founded in 1948, deals with 
the history and achievements of Jaisingh II, 
the founder of Jaipur, who lived in the stormy 
and unstable period when the Moghul Empire 
was going to pieces after Aurangazeb. Jaisingh 
played his own part in the various military 
campaigns which were so widespread at the 
time, and was a consummaie diplomat who 
succeeded in carving out for himself a sizable 
kingdom ; but posterity knows him best as a 
great builder and as the designer of the im- 
pressive masonry instruments of odd design in 
Delhi (1724), Jaipur (1734), Ujjain, Banares 
and Muttra, of which all are in existence except 
the last. The vernier was not in existence at 
that day, and finding brass instruments too 
small for sufficient accuracy, he constructed 
the Delhi instruments of his own invention, of 
stone and lime of perfect stability, graduated 
to read up to 2 seconds of arc in some cases. 
Jaisingh was well versed in the Hindu Surya- 
siddhanta; he had studied Euclid through a 
Persian translation, and was conversant with 
the observations of Ulugh Beg, a grandson of 
Timur the Lame, in his observatory at Samar- 
kand (1425). He sent scholars abroad both to 
the Muslim world and to Europe to get the 
latest astronomical tables. He devoted several 
years to daily observations of the stars and 
planets, and the results of these were sei out 
in the form of tables in his book Zij-i-Muham- 
mad Shahi dedicated to the Emperor Muham- 
mad Shah.. It is a tragedy of Indian Astronomy 
that the work of Tycho Brahe, Kepler and 


Newton (whose Principia was published when 
Jaisingh was a baby one-year-old) never 
reached India in time to influence its develop- 
ment. 

The first chapter of the book deals with his- 
torical material and the second with intellectual 
influences. The third chapter is devoted to 
introductory astronomy, while the fourth and 
last chapter deals with Jaisingh’s astronomical 
instruments. These include the “Nari Valaya 
Yantra”, the “Samrat Yantra” (a huge equi- 
noctial sun-dial)—the masterpiece of Jaisingh, 
—the “Rasi Valaya Yantra”, a group of 12 in- 
struments to read directly the longitude of the 
sun, the “Digamsa Yantra” and “Ram Yantra” 
to read the azimuths of celestial objects, the 
“Jai Praksh” and “Kapali”, to read spherical 
co-ordinates’ directly, the “Dakshinovritti 
Yantra”, which is a transit circle, the “Shast- 
hamsa Yantra” for reading the declination of 
the sun at noon, the “Misra Yantra”, and the 
three instruments in brass, the “Chakra Yantra”, 
“Kranti Vritii Yantra” and the “Yantra Raj”, 
the last one being essentialiy an astrolabe. 
There are 20 pages of plates including a por- 
trait of Jaisingh II, and of his manuscripts. 
and of the various instruments mentioned 
above. The book is printed on art paper and 
is attractively gct up. 

A most welcome publication on an interest- 
ing subject. A. Narasinca RaAo. 


* Maharaja Sawai Jaisingh I1 of Jaipur and his Obser- 
vatories, By M. F. Soonawala, Jaipur Astronomical 
Society, Jaipur, 1952, pp. vi + 44. 


PROGRESS OF BOTANY IN INDIA, BURMA AND CEYLON 


HE INDIAN BOTANICAL SOCIETY has 
appointed the following specialists to com- 
pile a report on the progress made in various 
aspects of Botany in India, Burma and Ceylon. 
The compilation will be published and circu- 
lated by the UNESCO. Co-operation of every 
worker in the field is solicited by the Society 
in view of the extensive nature of the project. 
A list of publications with full titles, reference 
to journals in which published and a brief 
resume of each paper should be sent by the 
authors directly to the compilers concerned 
preferably before the end of October. Heads 
of departments and institutions can render a 
valuable service by sending such lists for the 
past and the present associates. 

(1) Algwe—(a) South India and Ceylon: 
Prof. M. O. P. Iyengar, 71, V. R. Pillai Street, 
Madras; (b) North India: Prof. Y. Bharad- 
waja, Dept. of Botany, Banaras Hindu Univer- 
sity; (2) Mycology and Plant Pathology— 
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Prof. S. N. Das Gupta, Dep‘. of Botany, Uni- 
versity of Lucknow; (3) Bryophyta—Dr. S. K. 
Pande, Reader in Botany, University of Luck- 
now; (4) Pteridophyta—Dr. T. S. Mahabale, 
Botany Dept., Institute of Science, Bombay ; 
(5) Gymnosperms and Embryology—Prof. P. 
Maheshwari, Dept. of Boiany, University of 
Delhi; (6) Palzobotany—Dr. A. R. Rao, Reader 
in Botany, University of Lucknow; (7) Wood 
Anatomy—Dr. K. A. Chowdhury, Wood Tech- 
nologist, Forest Research Institute, Dehra Dun; 
(8) Floral Anatomy—Dr. V. Puri, Dept. of 
Botany, Meerut College, Meerut; (9) Systema- 
tic Botany—Fr. H. Santapau, St. Xavier’s Col- 
lege, Bombay; (10) (a) Physiology—Dr. K. N. 
Lal, College of Agriculture, Banaras Hindu 
University; (b) Ecology—Dr. R. Misra, Depart- 
ment of Botany, University of Saugar; 
(11) Genetics and Cytology—Dr. P. N. Bha- 
duri, Indian Agricultural Research Institute, 
New Delhi. 
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ABSORPTION SPECTRUM OF 
3-CHLORO-THIONAPHTHENE 
Fottow1nc the work of Viswanath! on mole- 
cules containing six- and five-membered rings, 
the spectrum of 3-Chloro-Thionaphthene is 
photographed under different experimental 
conditions, in the region 43000 to \ 2755. This 
molecule belongs to the C symmetry class and 
the spectrum represents the allowed electronic 
transition A’—A’. The spectrum resembles 
closely, in general appearance, that of thionaph- 
thene. It presents a typical group pattern as in 
thionaphthene. Whereas an alternation in the in- 
tensity of the components of each group is ob- 
served in thionaphthene, the bands in each group, 
in this case, show a gradual fall in intensity from 
violet to red. Viewing the spectrum as a whole, 
there is a rapid fall in intensity of absorption 
from red to violet, unlike the gradual fall re- 

corded in thionaphthene. 


From an analysis of about 90 red-degraded 
bands, the following upper state frequencies are 
identified : 

177, 680, 763, 968, 1025, 1213 and 1321. 

The 0, 0 band is located at » 33733 and shows 
a shift of 327cm.! to the red from that of 
thionaphthene. 

Full details will be published elsewhere. 
Physics Department, K. SREERAMAMURTY. 
Andhra University, P. B. V. HARANATH. 
Waltair, July 30, 1953. 


1. Viswanath, G., 7hesis for Doctorate of Andhra 
University, 1953. 


BETA ACTIVITY OF IN 1°9* 
THE isotope In! having a half life of 5 hours 
was first produced by Tendam and Bradt! by 
the (a, 2n) reaction from Ag!%7. It was sub- 
sequently verified by the present author? who 
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measured its excitation function with «-particles 
having energies upto 40 Mev, using the 60-inch 
Berkeley cyclotron. Tendam and Bradt! had 
reported the emission of positrons with an end 
point of about 2Mev from this isotope. Mal- 
lary and Pool,* however, did not observe this 
positron group in the decay of In', Instead 
they observed a positron group with an end 
point of 0-75 Mev in the decay of this isotope. 

The radiations emitted by this isotope were 
studied by the present author with a magnetic 
lens p-ray spectromeier.+ Besides the conver- 
sion electrons from the 203 kev y-ray emitted 
by In!, reported by McGinnis,* a number of 
positron groups were observed. The Kurie plots 
of the positrons are shown in Figs. 1 & 2. They 
represent the positrons emitted from two thin 
silver foils (< 10 mg./cm.2 thick) bombarded by 
a-particles with energies of 21 Mev and 37 Mev 
respectively. The 1-7Mev positron in Fig. 2 
belongs to the well-known isotope In!”, having 


Fic. 1. Kurie plot of the positrons emitted from 
silver foil bombarded by a-particles of energy 21 Mev, 
The positrons have end points at 0-9 Mev and 2+2 Mev. 


a half life of 65 minutes, produced by Ag!” (a, 
3n) reaction. Its appearance only ai the higher 
a-energy and not at the lower a-energy agrees 
with the excitation function for the production 
of this isotop2 by the a-bombardmeni of silver.” 

The positrons of 0-9 Mev end point in Fig. 1 
and of 0:94Mev end point in Fig. 2 are prob- 
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° T 
1 = 3 
Fic. 2. Kurie plot of the positrons emitted from 


silver foil bombarded by a—Particles of energy 37 Mev. 
The positrons have end points at 0-94 Mev and 1-7 Mev. 


ably the same, the difference tetween them be- 
ing within limiis of experimental error. Che- 
mically this activity belongs to indium. It has 
a haif life of about 3-5 hours, comparable to 
the known half life of In'!®. Further, its rela- 
tively large yield at the lower «-energy of 
21 Mev (Fig. 1), as compared to the yield at 
E, = 37Mev (Fig. 2), conforms to the behav- 
iour of the yields of reaciions involving the 
emission of two particles from such medium 
heavy nuclei.” Thus, it seems reasonable to 
ascrite the 0-9Mev positron activity to In!” 
produced by Ag!”7 (a, 2) reaction. 

The 2-2 Mev. positron group also belongs to 
an indium isotope, and has a half life between 
3-5 hours. As can be seen from the above 
figures, it appears in the silver foil bombarded 
with 21 Mev a-particles and not in the foil 
bombarded with 37 Mev a-particles. This be- 
haviour of the yield of the isotope emitting the 
2-2Mev positron is similar to that of the iso- 
tope emitting the 0-9 Mev positrons. Since the 
half life agrees, we ascribe the 2-2 Mev posi- 
trons also to In! produced by Ag!® (a, 2n) 
reaction, in agreement with Tendam and Bradt:! 

The author wishes to express his sincere gra- 
titude to Professor Emilio Segré for his interest 
and guidance. Thanks are also due to the 


| 
° 

w 

3 ° 
2 

1 

| 

| 

| 
| 
w 

> 
¢ 
2 
15 35 45 33 

S 


298 
60-inch cyclotron crew of the University of 
California, Berkeley. 
Dept. of Physics, 


Lucknow University, 
July 13, 1953. 


S. N. GHOSHAL. 


* This work was done in 1950 at the University of 
California, Berkeley, California, U.S.A. 

t The author is indebted to Professor A. C. Helmholz 
and Dr. R. Hayward for kindly permitting the use of 
their B-ray spectrometer. 

1. Tendam and Bradt, Phys. Rev., 1947, 72, 527. 
2. Ghoshal, S. N., 7did., 1948, 73, 417. 3. Mallary and 
Pool, 7éid., 1949, 76, 1454. 4 McGinnis, C. L., /did., 
1951, 81, 734. 


FORCE CONSTANTS FOR THE BF; 
MOLECULE 


A ‘NORMAL CO-ORDINATE’ treatment using Wil- 
_son’s! F-G matrix method is adopted for the 
determination of the force constants for the 
BF, molecule. Assuming a plane symmetrical 
model and a valence force field for this mole- 
cule, the following P.E. expression has been 
derived. 
2V =fa (Ad,?+ Ady?+ Ads") + Aa? + 
Aas") +2faa( Ady Ad, Ad3+ AdzAds3) 
+2dfaa[(Aa,+ Aas) Ady+ (Aa,+ 
+(Aagt+ Aag)d ds)+2d*faa( Aa; Aa, Aas 
+ Aagds) 
where f, and f, are the stretching and bending 
force constants respectively. fad,faaand faa are 
the three interaction force constants. The value 
of f, is determined from Badger’s rule.2 The 
remaining four force constants are derived by 
using the three known frequencies (480-4, 888 
and 1445-9cm.-!) of the planar vibrations of 
BUF, from Raman and Infra-red data.* Two 
sets of force constants are obtained and are 
given in Table I. f, and f,, could be obtained 
only as a difference. The first set of the force 
constants are utilised in calculating the corres- 
ponding frequencies of the isotopic molecule 
BF,. These are compared in Table Ii with 
the observed values. The agreement is satis- 
factory and indicates the correctness of the 
above calculations. 
TABLE I 
Values of the force constants 
(k x 105 dynes/cm.) 


I Set Il Set 
7-099 
fe (Badger’s rule) 
faa 0-867 
= 0+2052 6-077 
(fa- faa) 0-3352 1-814 


Letters to the Editor 


Current 
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TABLE II 
Frequencies of B'°F, in cm.-! 
Calculated Observed 

888 888 

1499 1497 

497 482 


The details of the calculations will be pub- 
lished elsewhere. 

Andhra University, (Miss) V. SANTHAMMA. 
Waltair, August 24, 1953. 

1. Wilson, Jr. E. B., J. Chem. Phys., 1939, 7, 1047; 
Jbid., 1941, 9, 76; Crawford, Jr. B. L., Zdid., 1941, 9, 
69. 2. Badger, Richard, M., /éi¢d, 1935, 3, 710. 
3. Herzberg, J/nfra-Red and Ramin Spectra of 
Polyatomic Molecules, 1945, p. 299. 


RELATION OF VIBRATION FREQUEN- 
CIES OF MONO-SUBSTITUTED 
BENZENES TO THOSE OF BENZENE 


GENERALISED correlations applicable to mono- 
substituted benzenes, C,H;.X (where X is an 
atom or a group of atoms), have been derived! 
from a recent investigation on the spectra of 
benzaldehyde and toluene. Molecules with 
X215 (on atomic weight scale) are dealt with 
and are supposed to belong (at least approxi- 
mately) to C,, symmetry. Teller-Redlich pro- 
duct rule has been used to check all the assign- 
ments and to derive equations for three of the 
frequencies of benzene. 


Frequency of mono-substituted 


Frequency® 
is of benzene benzene 
1008* constant at ~ 780 cm.~! 
3047 valence vibration of the atom 
linked to phenyl group. It is 
me ~1200cm.~? when a C atom is 
a linked to phenyl grou 
v1 s¢2g 606 = 1980+ ¥ (1/X) +(1/78) 
(compared with observed in Table I) 
. Others Practically unchanged. 
1190* represented by an 
equation (compared with Bees 
4, 4 edin Table I). If X is a group of 
atoms, v3’44 splits into two, 
| Others Practically unchanged. 
404 ‘be constant at ~470 
¥11019 849 ¥13'62<300 cm.—! represented by an 
equation (compared with observ- 
b2 3 edin Table I). If X is a group of 
atoms, splits into two. 
Product of _ Practically unchanged. 
| all others 
az All Nearly the same. 
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TABLE I 
Comparison of observed and calculated values of a few frequencies of some mono-substituted 
benzenes 
of (in-plane bending) (out-of-plane bending) 
Obs.* Cal. Cal. Obs. Cal. Obs. 
Toluene 15 521 558 397 407, 344. 277 294, 216. 
Aniline 16 529 543 390 385, x 273 ‘ 233. 
Phenol 17 528 530 384 “ 270 2 235. 
Fluorobenzene 19 517 506 372 367. 264 242. 
Benzonitrile 26 460T 448 346 380, 314. 251 270, 173. 
Benzaldehyde 29 440 431 338 328, 281. 247 249, 140. 
Chlorobenzene 35 417 403 326 295. 241 195. 
Benzotrifluoridet 69 338 327 295 321, 235. 226 199, 140. 
Bromobenzene 80 315 315 291 250. 224 181. 
lIodobenzene 127 267 285 280 " 219 168. 


* Most of these assignments are taken from Sponer ani Teller, Rev. Mod. Phys., 1941, 13, 75, where it 


has been denoted by we”. 
discussions). 


t Bass, /. Chem. Phys., 1950, 18, 1403, gives 548 cm.—1, but is not quite sure (see his 
However, 460 is a stronger frequency in absorption, fluorescence and Raman spectrum. { M. L, N. 


Sastry, Thesis, Duke University, Durham, 1951; seealso /. Chem. Phys., 1952, 20, 1428. 


Full details of the procedure adopted are under 
publication! and the significance of the above- 
mentioned equations (and of other results) as 
regards the electronic structure will be publish- 
ed elsewhere. Comparison between theory and 
experiment is shown in Table I. 

The author is thankful to Dr. R. K. Asundi 
for valuable discussions. 

Dept. of Spectroscopy, Satya NARAIN GARG. 
Banaras Hindu University, 
Banaras, June 27, 1953. 


1. Garg, Jour. Sci. Res. Banaras Hindu University, 
4 (ander publication). 2. —, Part I, /did., 1951-52, 
2, 153; and Parts II-IV, /did., 4 (under publication), 
3. Frequency numbering and other notations are consis- 
tently those used by G. Herzberg, /nfra-Red and Raman 
Spectra of Polyatomic Molecules, 4. Lord R. C. and 
Andrews, D. H., /. Phys. Chem., 1937, 41, 149. 


DIFFRACTION OF LIGHT BY 
SUPERPOSED ULTRASONIC WAVES— 
A THEORETICAL STUDY 


AsyMMETRY in diffraction of light at normal 
incidence by superposed ultrasonic waves of 
frequencies exactly in the ratio of 1:2 was 
first observed by B. R. Rao! and theoretically 
interpreted by a suitable extension of Raman 
and Nath’s simplified theory.2 The present 
communication extends this theoretical treat- 
ment to the generalised case of diffraction by 


two superposed waves of frequencies in any 
integral ratio 1: and having any phase dif- 
ference 4. Expressions have been obtained for 
ro two specific cases of even and odd values 
of n. 

For the case of even ratio of frequencies 
1:2k, the amplitude expression for the even 
order 2 m is given by 


sin (ul — 2mb) P/2 
(ul—2mb) P/2 


+P sin (ul+2mb) P/2 
(ul+2mb)P/2 


P [ (V1) 


> Taisk-m) (V1) 


oc” 


where J,(vx), etc., are the Bessel functions. 
The other symbols have the same significance 
as’ in reference 1. The double dash over the 
summation sign indicates that the coefficient of 
Jo (v1), J) (vex) is one-fourth that of others 
and the coefficient of J,(v1), Js(vex) is half that 
of the other terms. 


An examination of the expressions in the 
square brackets shows that they are not equal 
in magnitude for any arbitrary value of 4 which 
indicates asymmetry in diffraction. However, 
when 4= 7/2 it can be seen that the expres- 
sions are identical, thus establishing symmetry 
in the diffraction pattern. Similar expressions 
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obtained for the odd orders also showed the 
same behaviour. 

When the frequencies are in any odd integ- 
ral ratio 1:2k+441, the amplitude expression 
for even order 2m is given by 


sin (ult+2mb) 
P "(ult 2mb)P/2 +1)-2m) (V1) 


oc” 
CF HO + ( J (s2k+1)+2m) (V1) 
s= 


Js | 


It can be easily seen that the intensity expres- 
sions for the positive and negative orders are 
identical for all values of 4, thus establishing 
symmetry in the diffraction paitern. 
Summation of the wave forms, by graphical 
methods, confirms these results qualitatively. 
Numerical calculations have been made for 
obtaining the intensities of diffraction spectra 
for the special cases of two waves of frequen- 
cies in the ratio 1:3 and for three different 
phase angles of 0, 2/2 and q. A qualitative 
experimental confirmation of these resulis is 
also obtained in the case of diffraction by two 
sound waves of frequencies in the ratio 1: 3. 
Further details will be published elsewhere. 
My grateful thanks are due to Dr. B. R. Rao, 
for suggesting me this problem and for his 
valuable guidance during the progress of this 
work. 
Dept. of Physics, 
Andhra University, 
Waltair, September 17, 1953. 


J. SATYANARAYANA Murty. 


1. Rao, B. R., Proc. 7nd. Acad. Sci., 1949, 29, 16. 
2. Raman, C. V. and Nagendra Nath, N. S., /did., 
1935, 2A, 406 and 413. 


MAGNETISATION CURVES FOR 
FERRUGINOUS MANGANESE ORES 


THE manganes2 ores of the Vizag District have 
been mostly thrown as waste, as they contain 
a low percentage of manganese, alihough there 
are many ways of beneficiating the ores.! One 
economic way of beneficiation of these ores is 
by the use of the alternating current magnetic 
s2parators. This method of magnetic separa~ 
tion of these ores has been under investigation 
in the Geophysical Laboratories of the Andhra 
University and the following studies are pre- 
s2onted as a preliminary. 

Accordingly ferruginous manganese ore 


samples from two localities (a) Garividi, and 
(b) Garbham (Vizag District) were collected 
and chemically analysed for total iron and 
manganese percentages. 

The effects of grain size and percentage com- 
position on the magnetic properties of these 
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ore samples were s.udied. Four fractions of 
different grain sizes and six fractions of differ- 
ent percentages of the ore from Garividi and 
five fractions of different grain sizes and four 
fractions of different percentages of the ore 
from Garbham were studied. 

The apparatus used for the measurement of 
hysteresis was that of Dr. Bruckshaw andB.S§S. R. 
Rao.? The I and H curves for all the nineteen 
fractions were drawn at a peak field of 375 
oersteds and the magnetic properties were read 
from these curves. The detailed results will be 
shortly published elsewhere, but they are sum- 
marised below: (1) The permeability decreases 
as the field strength increases, (2) The coer- 
cive force increases with decrease in particle 
size, (3) The remanence increases with parti- 
cle size, and (4) With packing density, the 
remanence and the intensity of magnetisatior 
both show an increase. The above results are 
in conformity with those of the earlier work- 

The dependence of the coercive force on the 
grain size has been shown earlier by the dis- 
persion theoryt of magnetic hardening and 
also by the magnetic measurements of Nagaoka® 
on iron amalgam. The decrease in coercive 
force with increase in grain size demonstrated 
by the present investigation is another direct 
experimental proof of the dispersion theory. 

The observation of the relations of heat 
treatment and chemical composition to mag- 
netic properties of thes2 ores is under investi- 
gation and the results will be published later. 
Department of B. S. R. Rao. 

Geophysics, V. L. S. BHIMASANKARAN. 
Andhra University, 

Waliair, August 1, 1953. 


1, Dean, R. S., Gottschalk, V. H. and Davis, C. W., 
U.S. Bureau of Mines R.J , 1934. 3223, 3. 2. Bruckshaw 
and Rao, B.S. R., Proc. Phys. Soc., 1950, 63B, 931. 
3. Gottschalk, ¥V. H. and Wartman, F. S., U.S. Bureau 
of Mines R./., 1935, 3268, 67; Gottschalk, V. H., /did., 
1935, 3268, 83; and Thomson, F.C., PAi/. Mag., 1916, 
31, 356. 4. Dean, R. S., Gottschalk, V. H. and Davis, 
C. W , U.S. Bureau of Mines R./., 1934, 3223, & 5. 
Nagaoka, Wied. Ann., 1896, 59, 66. 


OXALATE COMPLEX OF TRIVALENT 
ANTIMONY 
Tue solubility of antimony oxide in solutions 
containing potassium oxalate and oxalic acid in 
proportions 1:1 at 25°C. 2:1 at 27°C. 4:1 
at 30°C. and 8: 1 at 30°C. is determined. The 
number of oxalate ligand in the oxalate complex 
of antimony is deduced from the solubility 
data and pH of the solutions by the method 
adopted by Edmonds and Brinbaum.! The 


iz 

e 

r 

c 

tl 

| 

re 

tl 

T 

ic 

h 

I 

te 

ti 

T 

if 

B 

li 

& 

st 

m 

it tr 

tr 

| 

if tc 

io 

cc 

di 

| 

n 

né 

n 

fr 

cu 

H | 

th 


aw 


No. 10 
Oct. 1953 


equilibrium constants at three different tempe- 
ratures are obtained and consequently the 
change in free energy, heat of reaction and 
change in entropy are calculated. 

It is assumed that antimony] ions present in 
the solution of antimony oxide? react with a 
number n of oxalate ligand and the reaction is 
represented by, 

Sbot+nC.0,---+H.0 = [Sb 

[Sb] [OH-] 
where the symbols have the usual meaning, and 
the activity coefficients are assumed to be unity. 
The product of antimony] ion and hydroxyl 
ion has been determined? to be 7-7 x 10-15; 
hence, 

[Sb] [OH-]* = K x 7-7 x 10-"* [C,0,-~]". (2) 
If in one set of experiments the ratio of oxalate 
to oxalic acid is kept fixed, the pH of the solu- 
tions after equilibrium is found to be constant. 
The above equation can be written as follows, 
if pH is constant: 

log [Sb] = log Ki + n log [C,O,- ~]. (3) 
By plotting log[Sb] against log[C,O,-~] straight 
lines would be obtained where the slope would 
give the value of n. 

The total antimony and the total oxalate, to- 
gether with total antimony, are determined by 
standard potassium bromate and potassium per- 
manganaie solution respectively. The concen- 
tration of the complex is determined by sub- 
tracting the solubility of antimony? (5-8 g. atom 
per 1,000 g. of water) from the total antimony. 
The total oxalate in the solution [Ox] is equal 
to the concentrations of oxalic acid bioxalate 
ion, oxalate ion and the oxalate present in the 
complex n[Sb]. Taking the first and second 
dissociation constants of oxalic acid to be k, 
and k, respectively, it can be shown that, 

[ox}-n(sb] = [joy + 

x [C,0,-~] = ks [C,0,-~] (4) 
[H+] being constant. As a first approximation, 
n[Sb] is neglected ; whence 

[c,0,-~] 
Equation (3) can be written as 
log [Sb] log Kz, + nlog [Ox] 

By plotting log[Sb] against log[Ox], very 
nearly straight lines are obtained; the value of 
mn is nearly 2. The value of n is taken as 2 and 
from Equation (4), the value of [C,0,—~ ] is cal- 
culated. When log[Sb] is plotted against 
log[C,0,-~], straight lines are obtained in all 
the four cases and the value of n is again 2. 


and 
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Substituting the value of n and appropriate 
concentration in Equation (2), the equilibrium 
constant is obtained at three different tempe- 


ratures. The results obtained are given below. 

= 

Gx di qi aa 

a ° § 
3) Zz 
Ly 

25 ED 13 2-493 17-18 

6 4-974 16-89 59-54 142 
6 

30 8:1 6) 13-21 16-47 


The high positive value of 4S, is due to ring 
formation on chelation.* The co-ordination 
number of antimony in this complex Sb[C,O,].~ 
is 4. The 4d and 5s levels are completely filled 
up, hence are not available for bond formation. 
Most probably, three 5p, one 5d orbitals are 
used for bond formation, as in the case of 
tellurium tetrachloride.* 

Full details of the investigation will be pub- 
lished elsewhere. 

Dept. of Chemistry, 
Ravenshaw College, 
Cuttack-3, March 30, 1953. 


1. Edmonds and Brinbaum, /.4.C.S., 1940, 62, 2367. 
2. Gayer, K. H. and Garrett, A. B., /did., 1952, 74, 2353. 
3. Calvin, M. and Melchior, N. C., /did., 1948, 70, 3270. 
4. Stevenson, D. P. and Verner Schomater, /éid., 1940, 
62, 1267. Smyth, C. P., Grossman, A. J. and Grinsburg, 
S. A., Zbid., 1940, 62, 192. 


A. C. NAnpa. 
S. Pant. 


THERMODYNAMICS OF SOLUTIONS 
OF VOLATILE SOLIDS 

In a recent communication,! Srivastava and 
Rastogi developed a generalized thermodynamic 
theory of multi-component systems based on 
Gibb’s method and deduced a _ modified 
Clausius-Clapeyron relation for any solution of 
non-electrolyte. For a binary ideal liquid mix- 
ture, the variables T, the pressure P and the 
composition are related by the equation: 
RT 


Ny’Ly° 
Ni’ _ N2’ 
=RT ) aN; (1) 


where N’ and N are the mole-fractions in the 
vapour phase and solution phase respectively. 
The subscripts 1 and 2 refer to the two com- 
ponents of the solution and L,°and L.° are the 
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respective heais of evaporation of the pure com- 
ponents. For isobaric processes, equation (1) 
yields : 


Ni No 


These and other relations have been subsequent- 
ly verified for certain binary and ternary liquid 
mixtures by Rastogi and Srivastava. 

For solid solutions of volatile solids, we can 
easily obtain the analogous relations, 


_ Ny’ | RT. 


RT Ne) aN, (3) 
and 
__ RT? 
dT ) Ny Ns’) (4) 
~ Nz 


where L,* and are the heats of sublimation 
of respective components. 

For testing equation (3), the data of Vans- 
tone? for solid-vapour equilibrium of borneol- 
camphor were used. Details will be reported 
elsewhere, but the principal data are given in 
Table I. 


TABLE I 
3 3 
3 
6 +4312 390 13110 12840 22-0 22-91 
“4 +2363 380 16-5 16-9 
“4 +2750 405 » 840 37-82 


The agreement between observed and calcu- 
lated values of dP is as good as could be ex- 
pected, considering the accuracy of measure- 
ments. The above results also confirm that the 
systems considered are approximately ideal. 
Similar type of agreement is observed for the 
syscem f-naphthol-naphthalene for which the 
data of Spernaskit was used. Equation (4) is 
also verified for these systems. 

Of particular interest are the equilibrium pro- 
perties of liquid solution of volatile solid solute, 
which have so far received very little attention. 
For them, equations (1) and (2) remain still 
valid. The equilibrium data over a wide con- 
centration and temperature range are not avail- 
able and hence it is not possible to test equa- 


tion (1). However, equation (2) is of consi- 
derable interest in studying the boiling point 
elevations in liquid solutions of volatile solutes, 
such as camphor and naphthalene, etc. Beck- 
mann,* using his measurements, has calculated 
the molecular weights of such solutes by the 
approximate relation of van’t Hoff, viz., 


dNi) _ _ NiL,° 

aT /p 
which is the particular case of (2) when 
N,’=0. The molecular weights calculated by 
him are too high, indicating that the systems 
may not be ideal. The data of Beckmann has 
been re-examined here in the light of equa- 


tion (2). The value of (=) has been calcu- 


lated from equation (2) by assuming that the 
solutions obey Raoult’s Law. These, together 
with the values calculated from approximate 
equation (5), are compared with the observed 
values in the following table. 


TABLE II 
Carbon disulphide—camphor system 


Elevation (F 2 aN2 *) 
in boiling- dT dt dP \a@T 
point from eq. (5) from eq. (2) (oks.) 


*005072 0-151 +03117 03298 *03414 
01 0-290 +03098 +03433 +03493 
+02023 0-585 03063 +03476 +03447 
+03888 1-127 +02995 +03557 +03570 
+06660 1-890 +02891 -03642 -03610 


It is seen that only the values calculated from 
the corrected equation correspond closeiy with 
the observed values, thereby showing that the 
system considered is ideal. Similar type of 
agreement is also observed for the system carbon 
disulphide-naphthalene. 

The detailed paper will be published else- 
where. The author is indebted to Prof. A. ©. 
Chatterji and B. N. Srivastava, F.N.I., for help- 
ful discussions. 

Dept. of Chemisiry, 
Lucknow University, 
Lucknow, July 6, 1953. 


R. P. Rastoat. 


1, Srivastava, b. N. and Rastogi, R. P., Proc. Mat. 
Inst. Sci. India, 1953 (in press). 2, Rastogi, R. P. 
and Srivastava, B. N., /éid. (in press). 3, Vanstone, 
J. Chem. Soc., 1910, 97, 429. 4. Spernaski Zeit. physik 
Chemie, 1903, 46, 70. 5. Beckmann, /éid., 1890, 6, 437. 
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STEATORRHOEA IN NUTRITIONAL 
OEDEMA 


Tue stools of the patients suffering from nutri- 
tional cedema were noticed to be rather uniform 
in appearance: they were whitish, porridgy to 
watery in consistency, quite bulky and very 
offensive. Since they possess the characteris- 
tics found in steatorrhoea, fait balance studies 
were undertaken. 

Six patients suffering from nutritional oedema 
were subjecied to the investigations. They were 
placed on a standard diet, the fat composition 
of which was calculated from dietary tables.! 
The food offered to the patients were accurately 
weighed and if any significant amount was left 
after a meal, it was reweighed and subtracted 
from the ration. After the patients were on 
such a diet for a period of 5-7 days, stools 
were collected over 24-hourly periods. The 
fatty acids in the stools were estimated by the 
method of Kamer, Huinink and Weyers? and 
total fat calculated. In the results reported here 
only mean of the values obtained for the stcol 
samples in three consecutive days are given. 

On admission to the hospital, the following re- 
sults were obtained on six such patients: 
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The corresponding values for normal persons 
as calculated from data given in the literature*.4 
are 3-3 per cent. fatty acids, 5g. total fat and 
a fat excretion amounting to 4 per cent. of 
intake. These figures are in close agreement 
with those found for normal persons in our 
control tests. 

From the table, it appears that there is a con- 
siderable impairment of the fat absorption in 
patient’s suffering from nutritional cedema. 

It is interesting to note here that administra- 
tion of pancreatic enzyme preparations (Festal,* 
Hoechst and Pantozyme, Wander) did not im- 
prove the fat absorption; no difference could 
be found between the fat excretion preceding 
the lipase administration and that during the 
oral administration of 15 Willstatter units (3 
times daily). 

When these patients’ clinical conditions im- 
prove as shown by loss of weight, negative 
water balance, diminution of cedema, increase 
of serum proteins and reversal of the altered 
A:G ratio, their fat absorption also rises. As 
an illustration the patient No. 4 is presented in 
greater detail (Fig. 1). He remained after ad- 
mission to the hospital for the first 7 weeks in 
a comparatively steady state; his serum pro- 
tein® varied between 4-8g. and 4-6g. with an 
albumen/globulin ratio of 1: 1-4. The fat excre- 
tion was in three periods of estimation between 
20-30 per cent. of the intake. It was then thought 
that the control period was sufficiently long to 
permit the evaluation of the effect of a specific 
1,000 c.c. of an amino acid prepara- 
tion+ containing 50 g. of aminoacids was infused 


cate daily variation. 3. Fat excretion in % of intake 


Fatty acids Total amount Fat excre- 
Case No. (% of stool of fatty acids tion in % 
weight) (24 hrs.) fat intake 
1 P.N.D.G. 2-7 16-7 g. 30 
2-5 22 2. 21 
3 U.R. 4-6 16g. 30 
4 7-1 25g 33 
5 B.G. 3-6 36 g. 30 treatment. 
6 B.G.R. 4-6 22 g. 26 
FIG. 1. Metabolic chart of patient No.4: Abscissa: 


time scale in weeks, starting with admission to hospital. 
@ at the bottom indicate Parenamine—Infusions (each 
1000 ml. per day). 
Columns from bottom to top : 
1, Serum protein (g.%) ; A=albumin, G = globulin. 
2. Urine output in 24 hrs. (in ml.) ; dotted lines indi- 


(each column corresponds to the mean value obtained in 
3 consecutive days). 4. Top row: black columns re- 
present Thiocyanate space in / (scale on the left side), 
dotted columns represent circulating plasma volume in ml. 
(scale on the right side). 
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daily for five days. The estimation of the 
serum proteins now indicated an increase from 
4-6to5-2g. The thiocyanate space became reduc- 
ed from 17-2-14-1 litres. The striking fact, how- 
ever, was the alteration of the fat absorption. Only 
6-10 per cent. of the fat taken in with the diet 
appeared in the stool which comes close to the 
figures obtained in conirol cases mentioned be- 
fore. All the effects described became even 
more marked after another series of 3 amino 
acid infusions. Hardly 2 weeks later, however, 
during which no treatment was given besides a 
protein-rich diet, the total serum protein de- 
creased again and at the same time a consider- 
ably increased amount of fat appeared in the 
stool; the consistency of the stools, howeve,r 
remained more or less the same throughout the 
whole period of investigation. 

This observation indicates that together with 
the increase or decrease of the serum protein 
level a corresponding alieration of fat absorp- 
tion takes place; diarrhoea as such does not 
invariably lead to increased fat excretion as 
found by Cook et al.’ Principally the same 
relations were noticed in three other patients 
during their spontaneous recovery. A statisti- 
cal evaluation of the data was performed with 
the aim to demonstrate a correlation between 
fat absorption and total serum protein level: 
18 pairs of figures for total serum proteins and 
fat excretion in stools were available from our 
data, ranging from a serum protein level of 
3-1g. per cent. up to normal. A correlation 
coefficient of 0-897 was calculated which is sta- 
tistically significant at a 0-01 per cent. level. 

The collaboration of Dr. S. Ghosh, Bengal 
Chemical Research Fellow, who joined in the 
later stage of the investigation, is gratefully 
acknowledged. 


School of Trop. Medicine, 
Calcutta, June 1, 1953. 


K. L.. MUKHERJEE.¢ 
G. WERNER.§ 


* The amount of lipase in the Festal was estimated 
following the procedure of Willstitter® and was found 
to correspond to the values given. 

+ Parenamine (Winthrop Stearns). 

t May and Baker Foundation Fellow. 

@ W. H. O. Professor of Pharmacology. 

1. Bose, J. P., 4 Handbook of Diabetes mellitus and Its 
Modern Treatment, 1949 (U. N. Dhur & Sons, Calcutta), 
p.191. 2. Kamer Vande, Huinink, H. Ten Bokkel and 
Weyers, H. A., /. Biol. Chem., 1949, 177, 347. 3. 
Fowweather, F. S., Brit. J. Exper. Pathology, 1926, 7, 
7. 4. Wollaeger, E. E., Comfort, M. W. and Oster- 
berg, A. E., Gastro-Enterology, 1946, 6, 83. 5. 


(‘Science 
Science 
Willstatter R., Waldschmidt Leitz and Memmen, F., 
Z. Physiol. Chem., 1923, 125, 93. 6. Greenberg, D. M. 
J. Biol. Chem., 1924, 82, 345. 7. Cooke, W. T., 
Frazer, A. C., Peeney, A. L. P., Sammons, H.G. and 
Thoun:pson, M. D., Quart. /. Med. (N.S.), 1948, 17, 9. 


EFFECT OF CYSTEINE ON THE IN 
VITRO METABOLISM OF ALCOHOL 
BY LIVER AND BRAIN 
Durinc the course of experiments carried out 
in this laboratory on the effect of antabuse 
(Tetra-ethyl thiuramdisulphide) on the meta- 
bolism of alcohol by minced brain and liver 
suspensions, it was observed that the prior addi- 
tion of cysteine hydrochloride reduced the ace- 
taldehyde content of the reaction mixture after 
incubation for a period of 2 hours. It was ap- 
parent from this finding that cysteine counter- 
acts the inhibitory effect of antabuse!.2 on the 
enzyme systems responsible for the metabolism 

of acetaldehyde. 

The acetaldehyde contents of the incubated 
mixtures of (1) brain + alcohol, and (2) liver + 
alcohol were found to be significantly higher 
than in the corresponding incubated mixtures 
of (1) brain + cysteine. HCl + antabuse + alco- 
hol, and (2) liver + cysteine HCl + antabuse + 
alcohol. When cysteine was not added to the 
reaction mixture, and antabuse and alcohol only 
were incubated with brain and liver prepara- 
tions, the acetaldehyde contents were consider- 
ably increased. 

One gramme minced brain in 10 ml. water -+ 
2ml. of 4 per cent. alcohol were incubated at 
37° C. for 2 hours in glass-stoppered flask. This 
was cooled to + 5°C., deproteinised with 8 ml. 
of tungstic acid reagent and filtered at 5°C. 
10ml. of the filtrate were taken for acetal- 
dehyde estimation. The same procedure was 
employed for other mixtures containing either 
antabuse or antabuse and cysteine. The results 
are given in Table I. 


TABLE I 
Acetaldehyde in 
mg. per gramme 
of brain/ liver 
1 g. Brain + alcohol . 15-2 
1 g. Brain + antabuse (50 mg.) 18-5 
+ alcohol 
1 g. Brain + cysteine HCl (50 mg.) 10-0 
+ antabuse (50 mg.) + alcohol 
1 g. Liver + alcohol 30-0 
1 g. Liver + antabuse (50 mg.) 435 
+ alcohol 
1 g. Liver + cysteine HCl (50 mg.) 20-1 


+ antabuse (50 mg.) + alcohol 


i | 
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It is apparent from these results that cysteine 
hydrochloride not only counteracts the inhibi- 
tory action of antabuse on the metabolism of 
acetaldehyde but also accelerates the overall 
metabolism of alcohol. This conclusion was 
further confirmed by the following experiments. 

Brain and liver preparations were incubated 
for 2 hours with cysteine hydrochloride and alco- 
hol, and the acetaldehyde contents were deter- 
mined. The results are given in Table II. 


Acetaldehyde 
content in ug, per 
gramme of 
brain/ liver 
1 g. Brain + 2 c.c, of 4% alcohol 14-4 
1 g. Brain + 50 mg. cysteine HCl 8-3 
+ 2c.c. of 4% aicohol 
1 g. Liver + 2c.c, of 4% alcohol 31-5 
1 15-0 


g. Liver + 50 mg. of cysteine HCI 
+ 2c.c. of 4% aicohol 


The alcohol dehydrogensse activity of liver is 
considerably greater than that of brain, as there 
is greater production of acetaldehyde in the 
liver suspension than in the brain suspension. 

Of the many drugs so far examined, only 
dinitro-phenol and dinitro-cresol have been 
found to accelerate alcohol metabolism.*;4 How- 
ever, very high and toxic doses of these com- 
pounds are necessary to demonstrate this effect. 

It is of interest to determine whether it is 
possible or not to accelerate the alcohol meta- 
bolism in a person under the influence of alcohol 
without using dangerous drugs. The results ob- 
tained by us with cysteine hydrochloride appear 
to offer some promise in this direction. 

This investigation is expected to be very use- 
ful for the alcoholics. If the alcohol metabol- 
ism can be accelerated, the cumulative toxic 
effects of alcohol can be considerably reduced 
and the hazards of alcohol intake minimized. 

Investigations on the mechanism of the anti- 
alcoholic action of antabuse and the role of cys- 
teine are in progress and the detailed results 
will be published shortly. 

Central Drugs Laboratory, N. K. IvENGAR. 
Government of India, H. Biswas. 
Calcutta-12, M. D. CHAKRAVARTI. 
June 27, 1953. 


1. Jacobsen E. and Martensen-Larsen, O., /. Amer. 
Med. Assocn., 1949, 193, 918. 2. Hald, J., Jacobsen, E. 
and Larsen, V., Acta Pharmacol et toxicol, 1948, 4, 285. 
3. Harger, T. W. and Hulpiew, H. R., /. Pharmacol 
and Exper The p., 1935, 54, 145. 4. Newman, H. W. 
and Tentes, M. L., /éid., 1936, 57, 67. 
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ANTIMALARIAL ACTIVITY OF SOME 
SUBSTITUTED THIOCARBAMIDE 
DERIVATIVES 


Some substituted thiocarbamide derivatives of 
metanilamide!.? (types A and B), metachlori- 
dine* (type C) and sulphanilamide* (type D) 
have been synthesised by one of us as possible 
chemotherapeuticals and the details have been 
reported earlier. Representative members from 
each of the above four types of compounds 
have been tested for their antimalarial activity 
against blood-induced P. gallinaceum infections 
in chicken and the results of these preliminary 
screening tests are presented below : 


Type A 
SO2N He 
Type B 
SO,NH-CS-NHR 
H-CS-—NHR 
Type C 
NH-CS-—NHR 
Type D 
SO2NH, 


As the P. gallinaceum in the chick is the most 
convenient infection to use and as it is sensi- 
tive to all drugs so far discovered active in 
human malaria, the testing of these compounds 
have been done with this species of parasites.* 
Young chicken of 2-3 weeks old and belonging 
to white leghorn or Rhode Island type were 
used for the above experiments. They were 
grouped into groups of three each, of equal 
weights. Blood from a parasitised bird was 
taken by cardiac puncture and was diluted with 
2 per cent. citrate saline so as to contain 
16 x 10° parasites per 0-1 ml. of blood. All the 
birds were injected into the pectoral muscle 
with 16 million parasites. Keeping one group 
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Parasites per 500 r.b.c. 
Days after inoculation 


Drug 
No. Type R Remarks 
46 8 10 12 15 18 20 2 
419 A H 2115 D* No antimalarial activity 
421 A p-chlorophenyl - 0 0 0 O 15 135 D Very slight suppressive 
activity 
425 A p-tolyl in 0 0 5 160 D No activity 
426 A p-anisy] -- 10 25 D do 
432 A iso-propyl - 0 45 8 OD do 
441 B p-chloropheny! oe 0 5 5 6D do 
442 zso-propyl 3011 OD do 
467 Cc p-chlorophenyl 8 Marked suppressive activity 
481 C iso-propyl 0 0 0 0 O & Very marked suppressive 
activity 
462 p-chlorophenyl 0 5 4 OD No activity 
480 D zso-propyl 0 20 6 do 
CONTROL - O 15 50 140 
D 
* D—Died 


as the control, all the other groups were fed 
with the respective drugs twice daily, starting 
4-5 hours after inoculation. 10mg. of each 
of the drug per 100g. body weight was fed 
orally in aqueous solution or in suspension for 
the respective groups and the treatment was 
continued for four days. Blood smears were 
taken from these birds from the fourth day 
after inoculation, stained with Giemsa or J.S.B. 
Stain and were examined for the parasite count. 
The compounds so tested together with the 
results of the screening are given in Table I. 

The sulphanilamide derivatives are found to 
be inactive while the metanilamide derivatives 
have indicated slight activity. Further the in- 
troduction of a substituted thiocarbamyl residue 
at the N%-amino group of metachloridine has 
given relatively more active compounds. 

Our thanks are due to Dr. K. P. Menon and 
Dr. B. H. Iyer for their keen interest. 
Pharmacology Laboratory, R. Rama Rao. 


Indian Inst. of Science, K. V. VISWANATHAN. 
Bangalore 3, A. S. RAMASWAMY. 


August 12, 1953. M. Srrst. 


1. Viswanathan, K. V., Raghavan, M. and Guha, P. C., 
J. Indian Inst. Sci., \953, 35, 251. 2. Viswanathan, 
K. V. and Iyer, B. H. (communicated to /. indian Inst. 
Sc.). 3. —, 4 —, 5. Burn, J. H., 
Finney, D. J. and Goodwin, L. G., Biological Standard- 
isation, Oxford Medical Publication, 1950, p. 412. 


A SYNTHESIS OF FLAVONE- 
6-CARBOXYLIC ACID 


3-ACETYL-4-HYDROXY-BENZOIC ACID, now easily 
available by the Fries isomerisation of p- 
acetoxy-benzoic acid! as well as by the Friedel- 
Crafts reaction on p-hydroxy-benzoic acid, is 
an acid of much potential value for synthetic 
work. Its easy accessibility opens the way for 
synthetic preparation of heterocyclic compounds 
like chromones, flavones and other related com- 
pounds containing the carboxyl group by suit- 
able reactions. As a part of the systematic study 
to synthesise such heterocyclics, the present 
work was undertaken and a synthesis of flavone- 
6-carboxylic acid is described here. 


3-Acetyl-4-hydroxy-benzoic acid on conden- 
sation with benzaldehyde in presence of alkali 
(KOH) yielded the chalkone, 2-hydroxy-5- 
carboxy-phenyl-styrylketone (I) as_ bright 
yellow needles, m.p. 222°. Ii was isomerised to 
the flavanone (II) m.p. 235°, which on treat- 
ment with selenium dioxide in amyl alcohol 
gave flavone-6-carboxylic acid (III), m.p. 302°, 
which was also directly obtained by selenium 
dioxide treatment from the chalkone (1). 


It may be noted here that the Kostanecki- 
Robinson acetylation of 3-acetyl-4-hydroxy- 
benzoic acid or its methyl ester did not succeed. 


The work is being extended to the synthesis 
of other flavone-carboxylic acids. 


| 
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SeOz and amyl alcohol 


Dil. HCl CH-Ph SeO, C-Ph 
lcoh lic | CH cu 


(1) 


M. G. Science Institute, D. N. SHAH. 
L. D. College, Ahmedabad, 

and 
M. R. Science Institute, N. M. SHAH. 


Gujarat College, Ahmedabad, 
July 25, 1953. 


1, Shah and Shah, /, /#dian C. S., 1949, 26, 235. 


p-(p-BROMOPHENYLSULPHONYL)- 
BENZANILIDE 


SuLpHones have recently become of interest 
because of their potency in combating bacterial 
infections and other diseases like leprosy. In 
the course of an investigation on the synthesis 
of some sulphones of possible therapeutic value 
we had occasion to prepare p-(p-bromophenyl- 
sulphonyl)-benzanilide (III). The _ starting 
material for its synthesis was p-bromophenyl 


(I) 
(11) 
4 >—CONHC 
(111) 
p-tolyl sulphone (I). Oxidation of (I) gave 
p-(p-bromophenylsulphony]) -benzoic acid 
(II)! which was first converted to the acid 
chloride and then to the anilide (III), mop. 
217-19° (Found: C, 55-1; H, 3-4. C,,H,,O,SNBr 
requires C, 54-8; H, 3-4 per cent.). 
The sulphone (III) was examined for its 


antibacterial properties in the Central Drug 
Research Institute, Lucknow. It was tested 


against Staphylococcus aureus, Escherichia coli, 
Schigella paradysenterie, 


Eberthella typhi, 


Schigella dysenteriee, Vibrio cholere and was 
found to have superior antibiotic properties 
than sulphetrone. 


(II) (III) 


We are thankful to the Director of the Cen- 
tral Drug Research Institute, Lucknow, for hav- 
ing arranged to test the antibacterial proper- 
ties of this compound. 
Dept. of Chemistry, 
Annamalai University, 
Annamalainagar, 
August 27, 1953. 


M. BALASUBRAMANIAN. 
V. 


1. Buehler, C. A. and Masters, J. E., /. Org. Chem., 
1939, 4, 262. 


THE ISOMERISATION OF ARYL 
SULPHONATES TO PHENOLIC 
SULPHONES 
Tue isomerisation of phenolic esters to phenolic 
ketones by means of anhydrous aluminium 
chloride was first noted by Fries and Finck.! 
Since then an extensive study of this reaction 
has been made by several workers and the 
reaciion is referred to as the Fries reaction. 
The conversion of aryl sulphonates to phenolic 
sulphones by a similar method has not been 
much investigated. Simons, Archer and Ran- 
dall? reported the formation of 2-hydroxy-5- 
methyldiphenyl sulphone (II) from p-tolyl 
benzenesulphonate (1) in 10 per cent. yield by 
heating the sulphonate in a closed copper bomb 
with hydrogen fluoride at 100°C. for 14 hours; 


-SOo+CgHs OH 
¢ 


CH CHs 

(1) (II) 
using ligroin as solvent. A method found by 
Rittler* for the preparation of some hydroxy- 
diaryl sulphones consists in heating the sulpho- 
nate with aluminium chloride or zinc chloride 
in the presence or absence of an inert solvent 
like nitrobenzene. A modified procedure* was 
subsequently developed by Rittler for the 
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TABLE I 
Sulphone 
No. Sulphonate Analyses, % 
Formula Calcd. Found 
Cc H Cc H 

2, 4—Dimethylphenyl benzenesulphonate 132-33 Cy4H1403S 64-1 5-3 64-1 5-6 
2 Phenyl /-toluenesulphonate ‘o’ 126-27 Cy3H 12038 62-9 4:8 63:0 4-9 
‘p’ 142-43 Cy3Hy203$ 62-9 4-8 63-2 4-9 
3 p-Tolyl #-toluenesulphonate 130-32 64-1 5-3 63-9 5-5 
4 p-Chlorophenyl f-toluenesulphonate 125-26 Cy3Hy,03CIS 55-2 3-9 55-0 3-6 
5 m-Tolyl p-toluenesulphonate ‘o’ 136-38 Cy4Hy,035 64-1 5-3 64-2 5-1 
‘p’ 151-52 4038 64-1 5-3 64-0 5-5 
6 2, 4-Dimethylpheny] f-toluenesulphonate 129-30 65-2 5-8 65-0 6-1 


preparation of hydroxydiaryl sulphones. But for 
these few instances no attempts seem to have 
been made to prepare phenolic sulphones from 
aryl sulphonates. It was therefore thought 
desirable to undertake a more detailed investi- 
gation of this method of preparing phenolic 
sulphones. 

In the present study some aryl sulphonates 
have been subjected to the action of anhydrous 
aluminium chloride. In contrast to the behaviour 
of phenolic esters, the isomerisation of sulpho- 
nates did not take place to any detectable extent 
at low temperatures. Heating at 80-160°C. was 
found ‘to be necessary to bring about the iso- 
merisation of aryl sulphonates to hydroxydiaryl 
sulphones. Whenever the sulphonate contained 
no substituents in the ortho- and para-posi- 
tions of the phenolic ring, the formation of 
two isomers was observed. The two isomers 
are the o- and p-hydroxysulphones. 

The sulphonates isomerised and the melting 
points as well as the analyses of the sulphones 
obtained are recorded in Table I. In those 
cases where both o- and p-hydroxysulphones 
are formed, they are shown as ‘o’ and ‘p’ res- 
pectively. 

Details regarding the elucidation of the struc- 
tures of the sulphones obtained will be pub- 
lished elsewhere. 

Dept. of Chemistry, (Miss) A. A. ALEYKUTTY. 
Annamalai V. 

University, 

Annamalainagar, August 20, 1953. 


1. Fries, K. and Finck, G., Ber., 1908, 41, 4271. 
2. Simons, J. H., Archer, S. and Randall, D. I., /, 
Amer. Chem. Soc., 1940, 62, 485. 3. Ger. Patent 532, 403; 
Chem. Zentr., 1931, 102, 3264. 4. Ger. Patent 555, 409, 
9; Chem. Zentr., 1932, 103, 1692. 


ON THE OCCURRENCE OF TWO 
SPECIES OF XYLOTRECHUS ON 
CODIAEUM MACULATA, A GARDEN 
CROTON 


Xylotrechus smei Laporte le Gory and Xylo- 
trechus subscutellatus Chevrolat have been 
found infesting Codiw#um maculata, a common 
garden croton, growing in the Coffee Research 
Station, Balehonnur. 

From the emergence holes existing on the 
stem as well as from the general weak and 
unhealthy condition, it was suspecied that the 
plant was infested with stem-borers and hence 
it was stumped and kept in a cage for obser- 
vation during June 1953. Two beetles emerged 
on the 5th and the 6th of August. These were 
identified as Xylotrechus smei and Xylotrechus 
subscutellatus. Subsequent emergences were 
all of X. smei. 

Xylotrechus smei has been recorded on 43 
species! of host plants, but no mention is made 
of Codiwum maculata. The beeile is 18mm. 
long, brown with a greyish pubescence on_head, 
prothorax, and forming spots on elytra. The 
colour of the markings are grey. There is an 
apical band; post-median, ante-median and 
humeral spots. 

Xylotrechus subscutellatus has been reported 
to occur on seven plants, including Coffea 
arabica,! but no reference is made to C. macu- 
lata. The beetle is 17mm. long, dark brown 
with a yellow pubescence on the head and pro- 
thorax and forming four bands on the elytra. 

X. smei! and X. subscutellatus':? are men- 
tioned as attacking mostly dying or felled trees. 
The presence of this croton plant in gardens 
on coffee estates may serve as an alternative 
host for this pest. The tunnels bored by both 
the species are packed with excreta and are 
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very similar to those of the coffee stem-borer, 
Xylotrechus quadripes Chev. 

Our grateful thanks are due to Dr. M. Putta- 
rudriah for kindly identifying the insects, to 
Dr. H. Mari Gowda for kindly iden- 
tifying the croton species, and to Dr. B. T. 
Narayanan and Mr. R. L. Narasimhaswamy for 
kind encouragement and helpful advice. 
Coffee Res. Station, H. T. Ranca SETTY. 
Balehonnur, H. HANUMANTHA RAo. 
September 4, 1953. 


1. Beeson and Bhatia, /nd. For. Rec., 1939, 5,1 
(Entomology), 192-94; 199-200. 2. Subramaniam, 
T. V., ‘*‘ The Coffee Stem-Borer,”’ ut. Series Bull., 
Dep. of Agr., Mysore, 1941, 11. 


SPOILAGE OF MACKERELS 
PRESERVED IN OIL 


WuiLe studying the preservation of mackerels 
in oil, we came across a type of spoilage simi- 
lar to “sulfide stinker”. Evolution of a stream 
of bubbles was noticed in less than 48 hours 
and within a week the fish disintegrated into 
a pulpy mass. Bacterial counts on sulfite agar 
were of the order of 10%. Twenty-one colonies 
were isolated and restreaked on Brewer’s agar 
in Fildes jar and the pure colonies examined. 

Morphological features showed that all of 
them were small moltile rods, clavate, with ter- 
minal spores typical clostridia. The rods were 
single and in pairs with rounded ends. They 
all produced gas from cooked meat medium 
and Holman’s medium and blackened the meat 
with partial digestion. Putrid smell was also 
noted but indole was not detected. Milk was 
coagulated but without ‘stormy fermentation’. 
The bacteria belong to the genus clostridium, 
which is known to be the agent for the spoil- 
age of canned foods.'!.2 The source is suspected 
to be the guts of mackerels and further in- 
vestigation on this is continuing. 

Our thanks are due to the Director of Fish- 
eries for permission to publish this note and 
to Sri. A. G. Vasavan for his assistance. 
Fisheries Technological R. VENKATARAMAN, 

Station, Kozhikode A. SREENIVASAN. 
June 25, 1953. 


1. Tanner, F. W., Microbiology of Foods, 2nd Ed., 
1944, Garrard Press, Champaign, Illinois. 2. Jarvis, 
N. D., Principles and Methods in the Canning of Fishery 
Products, Research Report No. 7, Fish and Wildlife 
Service, Washington, D. C., 1943. 
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PRELIMINARY OBSERVATIONS ON 
THE BIOLOGY OF CHIROCENTRUS 
DORAB FORSK.* 


Tue flourishing dorab fishery along the coasts of 
Palk Bay and Gulf of Mannar in Ramnad Dis- 
trict in South India is constituted chiefly of 
Chirocentrus dorab, probably the only clupeoid 
fish growing to a size of nearly 100cm. In 
spite of its importance as a marine fishery re- 
source, very little attention seems to have been 
paid towards a detailed study of this fish ex- 
cept for preliminary accounts on taxonomy by 
Hardenberg! and Deraniyagala,? general notes 
by Devanesan and Chidambaram* and descrip- 
tion of eggs and larvze by Delsman.* Owing to 
the occurrence of large shoals of dorab in the 
coastal as well as off-shore waters of Palk Bay 
and Gulf of Mannar, a detailed study of its bio- 
logy was taken up at the suggestion of Dr. N. K. 
Panikkar, as part of the research programme 
of the Central Marine Fisheries Research Sia- 
tion. 

The data collected from weekly samples of 
fish from fish landing places indicate that the 
dorab fishery is constituted of individuals rang- 
ing in size from 18-86cm. Specimens in the 
larger size groups are caught in gill-nets where- 
as smaller as well as bigger ones are caught 
in shore-seines. Almost all the individuals 
landed from gi'l-neis are either in mature or 
post-mature stages and those caught in shore- 
seines possess immature as well as mature and 
post-mature gonads. An interesting peculiarity 
noticed in the commercial fish landings was that 
no male was observed in any of the size groups 
above 60cm. Studies on size frequency dis- 
tribution made for the past 18 months (from 
October 1951) have shown that the dorab fish- 
ery is constituted of individuals from 1-4 year 
classes. The average sizes attained by the first 
to fourth year class” fishes were calculated to 
be 28, 44, 62 and 78cm. respectively. Observa- 
tions indicate that the first year class indivi- 
duals ranging in size up to 22cm. remain in 
the off-shore waters until the end of first year 
or the beginning of the second year of their 
life and that they do not make a significant 
contribution to the dorab fishery. 

The results obtained from size frequency dis- 
tribution studies were checked by a critical exa- 
mination of the growth zones on the scales and 
otoliths of specimens in different year classes. 
In the scales of fishes ranging in size from 22- 


* Published with the permission of the Chief Research 
Officer, Central Marine Fisheries R 
Mandapam Camp. 
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86cm., growth rings varying in number from 
one to four were observed and the average 
lengihs of individuals were calculated to be 30:8, 
42-03, 64°33 and 76-43cm. Comparing these 
values with those arrived at from size frequency 
distribution studies, it could be seen that both 
the values are in good agreement. Similarly, 
the occurrence of identical growth rings rang- 
ing from one to four on otoliths also confirm 
the inferences made from the size frequency. 
distribution and scale studies. Although it is 
rather difficult to ascribe special reasons for the 
formation of annuli in the scales and otoliths 
of these tropical fishes, it is probable 
that they are formed owing to the fol- 
lowing reasons. In the immature _ spe- 
cimens the change in environment from the 
deep and off-shore waters to the coastal waters 
may have some effect on the formation of annuli 
on the scales. In the mature fish the cessation 
of growth or the decrease in feeding activity 
soon after spawning (once a year) may well 
cause a drop in the rate of growth. These can, 
however, be established only on the basis of 
more intensive work. As this species is not a 
plankton feeder it is doubtful if the scarcity 
conditions of plankton are likely to cause growth 
checks to the same extent as in plankton feed- 
ers like the Malabar sardine.“ Similarly, the 
effects of the monsoon in this area being not 
so marked as on the Malabar coast, the growth 
rings observed here are also not likely to be 
caused by factors ascribed by Seshappa and 
Bhimachar? to the monsoon-rings in the Mala- 
bar sole. 

Regular examination of gonads of C. dorab 
from different size groups indicates that this 
species attains sexual maturity when about 
50cm. long, during the third year of life or at 
the completion of two years and that the mature 
individuals spawn during July-August. A sta- 
tistical study of the measurements of the intra- 
ovarian eggs shows that spawning is restricted 
to a short and definite period, as the mature 
stock of ova are sharply differentiated from 
the immature. However, the spawning place 
of C. dorab which undoubtedly migrates away 
from the inshore area, is yet to be located. 

Other aspects relating to the biology of 
C. dorab under investigation are the fecundity, 
rate of growth of gonads in relation to the 
growth of individuals, length-weight relation- 
ship in pre- and post-mature males and females, 
taxonomic and racial studies, development 
and seasonal variations, if any, on the food and 
feeding habits. 


The author is grateful to Dr. N. K. Panikkar 
for guidance and encouragement. 
Central Marine Fisheries M. S. PRABHU. 
Research Station, 
Mandapam Camp, 
September 7, 1953. 


1. Hardenberg, /. Y. #., 1930, 12, 51. 2. Deraniya- 
gala, P. E P., A Coloured Atlas of Some Vertebrates from 
Ceylon, 1. Fishes, 1952, p. 10. 3. Devanesan, D. W. and 
Chidambaram, K., Zhe Common Food Fishes of the Mad- 
vas Presidency, 1948 (A Madras Government publication, 
p. 11). 4. Delsman, D. W., “ Fish eggs and larve from 
Java Sca, 2,” Chirocentrus dorab, Treubia, 1922, 3, 38. 
5. Prabhu, M. S., Thesis submitted to the University 
of Madras for the M.Sc. Degree, 1952 (unpublished). 6, 
Nair, R. V., Curr. Sci., 1949, 18, 1, 9. 7. Seshappa, 
G. and Bhimachar, B.S., Zdid., 1951, 20, 10, 260. 


FIRST RECORD OF AN 
ICHTHYOBDELLAN LEECH 
BRANCHELLION SAVIGNY FROM 
THE INDIAN WATERS 


Branchellion Sav. has been recorded from the 
Atlantic, the Mediterranean, and the Pacific, 
but not so far from any Indian sea. 

A specimen of Branchellion collected by 
Mr. G. J. Phanuel from a fish market in Madras 
was kindly passed on to me for observation. 
The host is unknown. This is the largest speci- 
men of Branchellion recorded so far, measur- 
ing 64mm. in length. It resembles the type 
specimen of Branchellion torpedenis Sav. in 
most features but agrees with Moore’s! speci- 
men in having biannulation on the dorsal side 
of the abdomen. There are 33 pairs of bran- 
chiz, and 11 pairs of pulsating vesicles, but 
in view of the highly lobed or frilled nature 
of the branchial edge not observed in any 
specimen recorded so far, a new specific name 
is suggested for it and is designated as Bran- 
chellion plicusbranchus. 

This is the first record of the genus Bran- 
chellion Sav. from the Indian waters. A de- 
tailed account of this will be shorily published 
elsewhere. 

My thanks are due to Mr. G. J. Phanuel for 
kindly placing the specimen at my disposal, 
and to Dr. J. P. Joshua for his valuable guid- 
ance in the study. 

Dept. of Zoology, P. J. SANJEEVA RAJ. 
Madras Christian College, 
Tambaram, July 20, 1953. 


1, Moore, J. P., dun. Mag. Nat. Hist., 1944 (11), 
11, 383. 
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NEW HOSTS OF OROBANCHE 


SrmuLus given by the report of wheat 
(NP. 52) being attacked by Orobanche! led 
the author to examine the neighbouring fields 
having different rabi crops towards the end of 
last winter (February-March), when he came 
across 3 new hosts as given below: 


Host 


Orobanche | 


Species of 


Botanical name Family Local name 


Eupherbia helioscopia Euphorbiacee Duadhi cernua 
L. 

Vicia sativa 1. Leguminose Chatri indica 

Matri 

Fumaria parviflora Papaveraceer  Gajri co 
Lam. 

Chenopodium album  Chenopodiacex Bathua do 
I 


Anagallis arvensis L, Primulacex Krishna- co 
neel 


Cnicus arvensis Compositx Katiya do 


Hoffn. 
Leucas zeylanica Labiatz Guma_ 0. cernua 
R.Br, 
Cyperus rotundus Cyperacee Motha 0. indica 
Zea Mays L. Graminex Maize do 


Grateful thanks are due to Shri K. L. Khanna 
for affording facilities for the investigation and 
to Shri S. L. Sharma for his kind suggestions. 
Central Sugarcane Res. Station, D. Rao. 
Pusa (Bihar), May 26, 1953. . 


1. Sharma, S. L., Curr. Sci., 1953, 22, 56. 


A NOTE ON A HYBRID BETWEEN 
GRAIN-SORGHUM AND 
JOHNSON GRASS 


VINALL! reported two hybrids of cultivated sor- 
ghums with Sorghum halepense (Linn.) using 
Black Amber Sorgho as the pistil parent. Out 
of a number of varieties tried he could succeed 
only with Black Amber Sorgo while the reci- 
procal did not succeed. Next, Karper and Chi- 
sholm! reported a similar hybrid, using again 
sorghum as the stigma parent and they mention 
also certain natural hybrids grown by farmers 
in America under the name of Johnsorgo. 
Numerous trials were don2 in this Institute for 
hybridising Indian grain sorghums with hale- 
pense without success. Finally in 1952 two 
planis were obtained using S. halepense (2n= 
40) as the pistil parent and S. durra var. Coim- 
batoricum (Burkill) Snowden (2n=20) as 
the pollen parent (Fig. 1). Emasculation of the 
pistil parent was done by the bulk emascula- 
tion method of Stephens and Quinsby.*? The hybrid 
plants have 2n=30 chromosomes as counted 
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in the root tip cells and are intermediate in 
their habit, leaf, panicle and spikelet size and 
shape. They are highly sterile. The plant cha- 
racteristics agree with those described for the 


FIG, l—a. S. halepense (1/45 nat. size); 4 F,. 
(1/50 nat. size); ¢. S. durra var. Coimbatoricum (1/7 
nat, size). 


hybrids with Black Amber Sorgo obtained by 
Vinall.4 The plants are growing at the Millets 
Breeding Station, Coimbatore. The hybrid is of 
interest in that it is the first successful cross 
reciprocal in nature to that of the earlier work- 
ers and secondly a highly selected strain (Co. 1) 
belonging to a different group? has hybridised 
with it. A detailed report of the behaviour of 
these hybrids is being reported elsewhere. Our 
thanks are due to the Millets Specialist, Coim- 
batore, for the facilities given. 

N. KRISHNASWAMY. 

V. Durarrag. 

(Miss) M. S. THANGAM. 
Cytogenetics Laboratory, 
Agri. Res. Inst., 
Coimbatore, July 2, 1953. 


1. Karper, R. E. ani Caisholm, A. T., Amer. /. Bot., 
1936 23, 369. 2. Snowden, J. D., The Cultivated Races 
of Sorghum, 1936, Adiard and Son, Ltd., London. 3. 
Stephens, J. C. and Quinsby, J. R., /. Amer. Soc. 
Agron., 1933, 25, 233. 4. Vinall, H. N., Mem. Hort. 
Soc., N.Y., 1927, 3, 75. 


ON THE MEGASPORE ARRANGEMENT 
IN PEUCEDANUM GRANDE CLARKE 


Peucedanum grande Clarke belongs to the 
tribe Peucedanz of the subfamily Apoide, in 
family Umbellifere. It is an erect herb 3-4’ in 
height with yellow flowers arranged in a com- 
pound umbel. It flowers during the later half 
of the monsoon. The material for the study 
was collected from Khandala, near Bombay, in 
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the month of August and was fixed in Navas- 
chin’s fluid with a prefixation in Carnoy’s solu- 
tion. Customary methods for dehydration and 
embedding were followed. The sections were cut 
out 10-12 thick and were stained in Heiden- 
hain’s Iron-alum-hzematoxylin. 

The inferior ovary is bilocular with a single 
functional ovule in each loculus of the ovary. 
The ovule is pendulous, anatropous, unitegmic 
and tenuinucellate. 

In megasporogenesis generally the two meic- 
tic divisions are normal and the four mega- 
spores are arranged in a linear row. Usually 
the chalazal megaspore is functional while the 
three ‘micropylar ones degenerate (Fig. 1). 
Sometimes the third megaspore from the micro- 
pylar end functions as an embryo-sac and the 
rest degenerate (Fig. 2). 


FiG. 1, A linear tetrad showing the degeneration of 
megaspores from the micropylar end, x 400. 

FiG. 2. The same, with the third megaspore from the 
micropylar end functioning, x 400. 

FIG. 3. Three megaspores arranged in a row, X 400. 

F G. 4. Three megaspores arranged in the form of 
“ i”, x 400. 

Fic. 5. An isobilateral tetrad, x 400. 

Occasionally, ‘three instead of four mega- 
spores are formed, due to the suppression of 
the division in the micropylar dyad cell. These 
three megaspores may be arranged in a row 
(Fig. 3) or in the form of “|” (Fig. 4). 

In rare cases, four cells are observed to lie 
isodiametrically (Fig. 5). These cells may be 
either a double dyad, derived from two mega- 
spore mother-cells or an isobilateral tetrad pro- 
duced from a single megaspore mother-cell. 
The latter is more probable, as the cells are 
highly vacuolated, a condition generally not 
found at a dyad stage. In this isobilateral 
tetrad, both the chalazal megaspores function 
as embryo-sacs (Fig. 5). 

Fig. 4 shows a group of three megaspores 
where the chalazal dyad cell has divided verti- 
cally. If the micropylar dyad cell also divides 
by a similar vertical wall, an isobilateral tetrad 
is not an improbability. 


According to Maheshwari! _isobilateral 
arrangement is very rare and has been re- 
ported as an abnormality. 

The author is grateful to Dr. T. S. Mahabale 
and Dr. R. D. Adatia for their valuable help 
during investigation and Rev. Fr. Santapau H. 
for helping in collecting the material from 
Khandala. 

St. Xavier’s College, 
Bombay-1, July 16, 1953. 


G. L. SHAH. 


1. Maheshwari, P., 4 /ntroduction to the Embryology 
of Angiosperms, 1950, McGraw-Hill. 


AN INTERESTING ABNORMALITY 
SHOWING PHYLLODY AND PROLI- 
FERATION IN FLOWERS OF CASSIA 

SIAMEA 


Two teratological flowers, somewhat compar- 
able to the abnormal multicarpellary apocar- 
pous pistil reported by Joshi! in Poinciana regia 
have been found in Cassia siamea. In these, in 
place of the monocarpellary pisiil, is seen a 
short stalk ending in two open leaf-like struc- 
tures. One of these looks like a small pinnately 
compound leaf, resembling a young leaf of the 
same plant (Fig. 1). The second one does not 


FIG. 1. Abnormal development in place of pistil in a 
flower of Cassia siamea. 


bear a close resemblance to a pinnate leaf, but 
appears like a partly open carpel with a few 
ovule-like bodies on the margin. The tip is 
elongated into astylar form. Serial sections were 
taken, and it was seen that what looked like 
ovules were not typical ovules but only parenchy- 
matous enlargemeris supplied with a vascu- 
lar bundle. There is no trace of any sporo- 
genous cell or embryo-sac within them. Sections 
also indicate that the tip of the floral axis is 
not used up in the formation of the two leaf- 
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like parts, but is continued into a short residual 
portion being 1 or 2 minute rudimentary leaves. 
Dept. of Botany, V. S. Rao. 

R. R. College, (Miss) K. SIRDESHMUKH. 
Matunga, Bombay-19, 

June 6, 1953. 


1. Joshi, A. C., Curr. Sei., 1932-33, 1, 104. 


THE MORPHOLOGY OF THE SCALES | 
OF DIGERA ARVENSIS FORSK. 


In the flower of Digera arvensis (Amarantacez) 
there are present two scales, each situated in 
the axil of a bracteole. The scale appears as 
a minute protuberance in the flower-bud and 
grows out into a green dichasium-like branched 
structure which together with its counterpart 
of the opposite side, encloses the fruit at matur- 
ity. The vascular supply of the scale is inter- 
esting. A trace appears in the axil of each 
bracteole and branches into three, a short dis- 
tance up in the scale. The central branch ends 
blindly while the lateral two divide again into 
three branches all of which soon fade out in 
their respective organs (see Fig. 1). 

Hooker! has considered each scale to be ua 
reduced flower. Joshi and Rao? have confirmed 
this and conclude that the apparently single 
flower of D. arvensis is “a branch system, a 
ternate spikelet, bearing one perfect flower at 
the apex and two reduced flowers laterally”. 
The vascular anatomy of the scale, however, 
suggests that probably it was originally an in- 
florescence or, to be more exact, a dichasium. 
In their present form, therefore, the different 
regions of the scale appear to represent only 
the axes of the original inflorescence whose 
flowers ‘together with their bracteoles have 
disappeared. The apparently single flower of 
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FIG. 1. Surface view of the scale of Digera arvensis 
showing its vascular supply. 
the species thus seems to be a dichasium of 
which only the first flower has survived reduc- 
tion and the two ‘arms’ have been reduced to 
just two scales. Could it be then that the 
family Amarantacez has arisen from an ancient 
stock whose inflorescence consisted of a raceme 
of dichasia? Further work on a few more 
species of the family which the present authors* 
have carried out appears to lend considerable 
support to this. 
Dept. of Botany, 
University of Delhi, Delhi-8; 

and 

Dept. of Botany, 
Birla College of Science, 
Pilani, Rajasthan, 

August 5, 1953. 


T. S. Baxsui. 


S. L. CHHAJLANT, 


1. Hooker, J. D., Flora of British India, 1885, 4, 
London, 2. Joshi, A. C. and Rao, C. V., Jour. /nd. 
Bot. Soc., 1934, 13, 201. 3. Bakshi, T. S. and Chhajlani, 
S. L., 1953 (In press). 


SCIENCE AND FREEDOM 


HE International Congress of Science and 
Freedom held a meeting in Hamburg during 


July 23-26, which was attended by more than - 


100 delegates from nineieen countries, including 
fourteen from the United Kingdom. During the 
session, it was generally agreed that totalita- 
rianism to-day constitutes the greatest and most 
potent threat to cultural freedom, and the in- 
filtration of communist ideas into the circles 
of academic teachers and students has often 
given rise to a general distrust of the Univer- 
sities as seed-beds of intellectual insubordina- 
tion. This has led frequently to the demand 
that Universities should recognize without 
question existing economic and social systems 
in their respective countries. 


The independent position of Universities has 
been further impaired by the fact that they 
have become increasingly dependent on govern- 
ment grants. These tend to foster those fields 
of science in which some practical or economic 
advantage is to be expected. In addition, the 
Second World War has resulted in the suppres- 
sion or corruption of many of the older Uni- 
versities of Europe, with their deeply rooted 
traditions of academic freedom. This has very 
seriously diminished the sense of cultural 
obligation among ‘the public to support the 
progress of pure science, and it has become 
rare nowadays to hear the head of a University 
appealing for funds for the advancement of 
knowledge as an end in itself. 


| 
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REVIEWS 


Projective Geometry and Projective Metrics. 
By H. Busemann and P. J. Kelly. (Academy 
Press, New York), 1953. Pp. viii + 332. Price 
$ 6.0. 


Here is a book written with a definite and 
unifying central theme, presenting Euclidean 
and hyperbolic geometries as special members 
of the family of projective meiric spaces, viz., 
non-linear subsects of the projective plane, so 
metrised that “segments” exist (uniquely) con- 
neciing any two points and are contained in 
the projective straight line passing through 
these points (it follows that the topology in- 
duced by the meiric is the ordinary topology). 

The closed convex domains !' with an affine 
centre O lead to the Minkowskian metrics 
I'(x, y). The distance '(O, P) is the smallest 
positive number r such that r.! contains 
P. I(x, y) is the distance of O from the point 
x—y. These are the only projective metrics 
on the entire affine plane for which the affine 
ratio of any three collinear points x, y, z is 
given by I(x, y)/I(y, z). The Euclidean 
metrics are precisely those Minkowskian metrics 
where every straight line 1 allows of a distance- 
preserving “reflection” about it. This happens 
if and only if T is an ellipse. This character- 
isation is followed by the study of Euclidean 
motions and the theory of the conics in the 
Euclidean plane. 

Again every closed convex domain T leads to 
a ‘Hilbert’ geometry—a projective metric space 
consisting of the interior of T. T (x, y) is defined 


to be S log(xy, pq) where the line xy cuts T 
c 


in the points p, q. Hyperbolic geometry is the 
unique Hilbert geometry where every straight 
line 1 allows of a distance-preserving reflection 
about it. This again happens if and only if I 
is an ellipse. This characterisation is followed 
by a study of hyperbolic trigonometry and the 
motions allowed by the hyperbolic plane. The 
Caylean form of the metric associated with the 
non-definite form of I in hyperbolic geometry 
suggests the corresponding metric in the case 
of a positive-definite-form. This is elliptic 
geometry. 

In the first three chapters the authors deve- 
lop the necessary background of the projective 
and affine plane. The last chapter generalises 
the results to 3-spaces, drawing attention to 
such special features as Clifford parallelism. 


There are a large number of examples and 
the book will serve as an excellent course of 
study in geomeiry at the Honours and Post- 
Graduate levels. It can be most heartily re- 
commended for use by persons interested in 
geometry and as a very useful addition to our 
college libraries. 

M. VENKATARAMAN. 


Flames—Their Structure, Radiation and Tem- 
perature. By A. G. Gaydon. (Chapman & 
Hall), 1953. Pp. xii+ 340. Pric2 55 sh. 
Flame and combustion have proved a fertile 
eld for research to chemists, physicists, engi- 

neers and physical chemists. The necessity of 
undersianding the basic causes of explosion in 
mines prompted earlier chemists and physical 
chemists to undertake research on flame velo- 
city, limits of inflammability and mechanism of 
explosions. The use of petrol in internal com- 
bustion engines presented the engineers with 
new problems, in particular, “knock”, the solu- 
tion of which appeared to depend on a better 
understanding of the phenomenon of combus- 
tion itself. With advances in the knowledge of 
molecular spectra, physicists were quick to 
apply the principles of molecular spectra to 
finding out the nature of emitting radicals in 
flames and combustion. 

The author’s approach to the study of flames 
and combustion is more from a physicist’s point 
of view. The first three chapters are devoted 
to premixed flames. The problems in the cate- 
gory of these flames are: (1) the determina- 
tion of flame velocity, (2) the shape and loca- 
tion of the burning zone, and (3) the stability 
limits of inflammability as governed by pres- 
sure and fuel air mixture. The present methods 
for the determination of flame velocity have 
been critically discussed. After this is presented 
a survey of our present knowledge of the 
mechanism of flame propagation with which is 
intimately connected the phenomenon of 
“knock” and its suppression. 

In addition to premixed flames there is an- 
other important class of flames called the 
diffusion flames to which belongs’ the 
well-known candie flame. The process of 
heat transfer in industrial furnaces brings in 
the question of “carbon formation” which is 
also important for the efficiency of combus- 
tion in jet engines, since the presence of carbon 
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particles in gases entering the turbine blades 
may spell disaster. There is marked influence 
of turbulence on the efficiency of combustion, 
and this aspect has also been discussed. 

The application of the principles of molecular 
spectra has yielded a wealth of information 
regarding the processes of combustion and the 
state of radiation from flames. The approach 
has been to determine vibrational, rotational and 
transitional temperatures and to compare them 
among themselves and also with theoretically 
calculated temperatures, and temperatures as 
determined by reversal methods. In some cases 
there is found to be no equilibrium between 
different energies—ihere is no equipartion of 
energy. Several chapters are devoted to the 
description and discussion of methods of the 
measurement of temperatures. These data also 
helps one to get an insight into the nature of 
radiation from flame as to whether it is thermal 
or chemiluminescent. 

The volume contains several good plates, 
some of which are coloured, and there is an 
excellent index of references. The book will 
be of interest to the research workers who wish 
to be acquainted with the present state of know- 
ledge regarding combustion and flames, more 
particularly from the angle of physicists. For 
those who are interested in the chemists’ point 
of view, there are, of course, well-known treat- 
ises on combustion by Professor Jost and Von 
Elbe and Lewis. 

W. M. Varpya. 


Investigation of Rates and Mechanisms of Re- 
actions—Technique of Organic Chemistry, 
Vol. VIII. By S. L. Friess and A. Weissberge:. 
(Interscience Publishers Inc.), 1953. Pp. 
xxiii + 760. Price $ 12.50. 

Many chemists of standing and reputation 
from both sides of the Atlantic have made con- 
tributions to the volume under review, which 
deals with almost all aspects connected with 
the rates and mechanisms of reactions. The 
treatment is exhaustive both from the theoreti- 
cal and the practical points of view. A prelimi- 
nary survey on the general theory of rate pro- 
cesses, the comparison of collision and transition 
state theories, calculation of absolute rates, etc., 
is followed by three very useful chapters on 
(a) fundamental operations like control of 
environment, time, concentrations of reactants, 
etc., (b) experimental methods for determina- 
tion of normal reaction, competing reactions, 
instantaneous reactions and reactions involving 
reactive intermediaries and free radicals, and 
(c) evaluation and interpretation of rate data. 


The chapter on homogeneous gas phase re- 
actions is concerned mainly with the techniques 
employed in the vapour phase reactions rather 
than with a review of the present state of 
kinetics of particular reactions, or types of re- 
actions. Organic reactions such as decomposi- 
tions, isomerizations and polymerizations have 
also been discussed. 

The first pari of the chapter on reactions in 
the liquid phase deals with the methods— 
stoichiometry, kinetics, transition state—to elu- 
cidate the mechanisms of the reactions. Methods 
for determining empirical formula and geometry 
of the transition state have been dealt with 
in an elegant manner. Specific experimental 
techniques are given covering (a) replacement 
reactions on aliphatic and aromatic carbon, 
(b) additions to carbonyl group, olefines, 
nitriles, cyanates, and isocyanates, (c) elimina- 
tion reactions concerning carbonyls, olefins, 
carboxylic groups, (d) various rearrangement 
and isomerization reactions, and (e) redox 
systems. Homogeneous catalysis in _ solution, 
polymerization and polymer reactions have 
been treated quite exhaustively. Biological 
kinetics by manometry, spectrophotometry, 
polarography and chemical methods have been 
surveyed. Kinetics of enzymic reactions, 
enzyme-substrate compounds, catalases have all 
received a treatment very useful for the experi- 
mental and theoretical biochemist. The con- 
cluding chapter deals with the general princi- 
ples of velocity measurement of rapid reactions 
in solution. 

This judicious theoretical and _ practical 
treatment of reaction kinetics of varied types 
will provide very useful information to the 
organic, physical and biochemists. One of the 
interesting features of the treatment in this 
volume is that the research worker finds here 
all the essential experimental and theoretical 
tools ready at hand, as it were, for any new 
problem on any aspect of reaction kinetics. 

M. SANTHAPPA. 


Principles of Electronics. By H. Buckingham 
and E. M. Price. (Cleaver-Hume Press Lid., 
London), 1953. Pp. 335. Price 15 sh. 


The volume under review is one of the 
“Cleaver-Hume Electrical Series” edited by 
Prof. H. Cotton, and attempts to explain the 
general principles involved in the numerous 
applications of electronic devices in industry 
and engineering. At a time when specialization 
has proceeded so far that even in the narrow 
field of electrical engineering those who are 
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specializing in wireless communications, heavy 
currents engineering and electrical measuring 
and counting devices are fast becoming strang- 
ers to one another, a volume of this type giving 
a general survey of the whole field of electronic 
applications is a welcome addition. Naturally, 
one does not expect a volume of this size to 
give a detailed treatment of all the applications. 
But it would be found very useful to siudents 
following a _ general electrical engineering 
course, in providing them with a good ground- 
ing in the principles of the subject. 

The first five chapters deal very briefly with 
the fundamental ideas underlying electronic 
phenomena, assuming the reader to have a 
general acquaintance with the theory of direci 
and alternating currents. The next seven chap- 
ters describe the principal electronic devices 
such as the vacuum tube, the thyratron, the 
photo cell, the cathode ray tube, the magnetron 
and the klystron, and give a brief account of 
their operation. The remaining six chapters 
explain some of the practical applications of 
these devices to industry and engineering. In 
the last section, special attention is given to 
the chapiers on A.C./D.C. conversion and the 
applications of the photoelectric cell. The chap- 
ters on induction and dielectric heating, electric 
welding, electronic methods of controlling 
A.C./D.C. motors and eleetronic devices for 
registering and counting would be of great inter- 
est not only to students of electrical engineer- 
ing but also to those following a general science 
course in our Universities who never really 
come to grips with the engineering applications 
of the science which they study only in theory. 

In spite of the wide variety of the topics 
included in this little volume, the treatment is 
throughout simple and lucid, though necessarily 
brief. The descriptions and word pictures 
employed are fresh and illuminating. An attempt 
made in the early chapters to introduce the 
kilogram and the meter as units of mass and 
length is happily abandoned in the later chap- 
ters. 

The book is profusely illustrated with neat 
diagrams. The printing and get-up are excel- 
lent. A useful index is included at the end. 
The volume is compact and comprehensive, and 
can be safely recommended to a wide range 
of technical and science classes of the Univer- 
sity standard. M. A. THANGARAJ. 


Small Transformers and Inductors. By K. A. 
Macfadyen. (Chapman & Hall), 1953. Pp. 
xii + 237. Price 37 sh. 6d. 


The publication is a combination of theory, 
references for design and construction, appli- 


cations and measuring methods of small trans- 
formers and inductors of various types: power 
transformers, wide-band transformers, instru- 
ment transformers, television scanning trans- 
formers, transformers and checks with magnetic 
polarization, inductors and transformers with 
high Q-factors, and pulse transformers. 

The theoretical portion includes: (i) funda- 
mentals of circuit theory, relating to 2-terminal 
and 4-terminal networks, (ii) an original phe- 
nomenological treatment of the magnetic cir- 
cuit, introducing “complex permeabilities” for 
the representation of iron losses (without go- 
ing into details about modern theory of mag- 
netism), (iii) properties of the perfect trans- 
former, effects of transformer imperfections and 
equivalent circuits for imperfect transformers. 

General information about measurement and 
calculation of shunt and leakage inductances 
are collected in the chapter “Measurement, 
Calculation and Control of Inductances”; addi- 
tional test methods, applicable for the above- 
mentioned special types of transformers are 
given in the succeeding chapters relating to the 
individual types. 

Power transformer design is discussed both 
for 50 cycles and higher frequency transform- 
ers. Wide-band transformer data are limited to 
operation without D.C. polarization. Current 
and voltage instrument transformers and relat- 
ing test methods are discussed together with 
television scanning transformers, due to similar 
requirements regarding phase errors for current 
transfomers and scanning transformers. Gapped 
core choke design is explained, utilizing modern 
magnetic materials, and some fundamentals 
about gapped-core transformers, especially 
polarized audio-frequency outpui transformers. 
High Q-inductors for utilization in filters, tuned 
amplifiers, fluorescent lamp chokes, etc., are 
discussed under the heading of gapped-core 
inductors. An elementary theory and simple 
performance characteristics are given for pulse 
transformers, as utilized in radar techniques, 
pulse modulation in telecommunication sys- 
tems and certain measuring methods; design 
data for power and voltage pulse transformers 
and their performance (pulse-form distortion) 
are discussed especially for rectangular pulses. 
A chapter about practical design and construc- 
tion of transformers gives data about core mate- 
rials, properties of British standard laminations, 
wire tables and methods of winding, screens, 
insulating materials, drying and impregnation 
of small transformers. 

The book is a systematic introduction for the 
student or the unskilled engineer and physicist, 
rather than a reference book for the skilled 
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transformer designer. Perhaps it is necessary to 
point out that the author has not employed the 
rationalized MKS units in his derivations, but 
prefers a mixture of practical electrical and 
Gaussian magnetic units, in spite of its well- 
known dangers and inconveniences. 

R. WALLAUSCHEK. 


Chemical Analysis of Industrial Solvents. By 
Jacobs and Scheflan. (Interscience Publish- 
ers Inc.), 1953. Vol. VII. Pp. xxii + 502. 
Price $ 10.00. 

This volume is a welcome addition to the 
series of monographs on chemical analysis, in- 
asmuch as it is the first of its kind to deal 
exclusively with the analysis of industrial 
solvents. The emergence of such a volume 
treating analysis of industrial solvents as a 
separate branch of chemical analysis is fullv 
justified by the phenomenal development of the 
technology of solvents in the last few decades. 

All the three phases of the subject—assay of 
any givert solvent, analysis of mixtures of solv- 
ents and the identification of unknown solvents 
—receive systematic and exhaustive treatment 
in the several chapiers of this book. Of the 
14 chapters into which the book is divided, the 
first one is rightly devoted to methods of sam- 
pling, and the two succeeding chapters to a des- 
cription of the physical and physico-chemical 
methods of solvent analysis. No effort has been 
spared to make these chapters as uptodate as 
possible. The chapter on physiological effects 
of solvents, already dealt with in Vol. I of 
this series, could have been omitted from the 
present volume. But the chapter on the methods 
of determination of solvent vapours, though 
abstracted from Vol. I, is quite relevani and 
useful in this volume as well. Analysis of solv- 
ent mixtures forms the subject-matter of the 
next chapter in which are described standard 
methods such as the Goldman method, the I.G. 
method, etc., besides many elegant physico- 
chemical methods. Each of the remaining chap- 
ters gives specific tests for and methods of 
estimation of individual solvents classified 
according to their chemical similarity. 

This informative, well-written and uptodate 
volume is sure to find a place in the analytical 
section of every chemical and _ industrial 
library. A. P. MADHAVAN Narr. 


Advances in Cancer Research, Vol. I. Edited 
by Jesse P. Greenstein and Alexander Had- 
dow (Academic Press), 1953. Price $ 12.00. 
In an age of outstanding discoveries in the 

field of medicine, certain diseases still elude 
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adequate comprehension and successful therapy. 
One of these diseases is cancer. In many 
parts of the world large funds from pub- 
lic and private sources are being expanded for 
undertaking a successful solution of the prob- 
lems associated with this disease. “A host of 
scientific specialities has been marshalled” to 
advance the knowledge, increas2 an understand- 
ing and probably control the occurrence of this 
disease in man. The results of this ceaseless 
quest and untiring search are reproduced in 
hundreds of publications in several languages 
in many countries. It is difficult, if not im- 
possible, for an individual worker even in the 
speciality of cancer to keep track of all the 
advances in this one subject. The inaugura- 
tion of an annual series of volumes, in which 
it is intended that research workers “in many 
lands, distinguished authorities in various 
branches of cancer research”, would “review, 
synthesize and interpret the advances made in 
their individual areas of investigation” promises 
to supply a long-felt and important need. If 
the succeeding volumes maintain the same 
standard of excellence which is seen in the first 
volume, the editors, authors and publishers 
would deserve the gratitude of all persons who 
are engaged in cancer research. 

The first volume comprises ten chapters by 
twelve authors, each chapter containing a com- 
prehensive and critical review of recent work 
in one field of cancer research. The subjects 
covered are: Coulson, C. A.: “Electronic Con- 
figuration and Carcinogenesis”; Cowdry, E. V.: 
“Epidermal Carcinogenesis”; Dmochowski, L.: 
“The Milk Agent in the Origin of Mammary 
Tumours in Mice”; Gardner, W. U.: “Hormonal 
Aspects of Experimental Tumorigenesis”; Har- 
ris, R. J. C.: “Properties of the Agent of Rous 
No. 1 Sarcoma”; Heidelberger, Charles : “Appli- 
cations of Radioisotopes to Studies of Carcino- 
genesis and Tumour Metabolism”; Miller, James 
A. and Miller Elizabeth, C.: “The Carcinogenic 
Aminoaza Dyes”; Ross, W. C. J.: “The Chemis- 
try of Cytotoxic Alkylating Agents”; Tannen- 
baum, A. and Silverstone, Hebert: “Nutrition 
in Relation to Cancer”; and Winzler, Richard J.: 
“Plasma Proteins in Cancer”. 

It is but natural that certain subjects should 
be more admirably reviewed than others: how- 
ever, the general excellence of all the reviews 
is consistently maintained. : 

A word of criticism from a reviewer may not 
be out of place. The secretarial work should be 
definitely improved in future volumes. There 
are many typographical errors, and the check- 
ing up of references could be certainly better. 
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It may also be suggested that a uniform system 
of citing references would enhance their value. 
V. R. KHANOLKAR. 


Advances in Veterinary Science, Vol. I. Edited 
by C. A. Brandly and E. L. Jungherr. (Aca- 
demic Press Inc., New York), 1953. Pp. xi + 
431. 

This is the first volume in a series, which 
reviews the progress in the more active fields 
of research related to veterinary science and 
veterinary public health. The advisory board 
for editing this series includes such names as 
Sir Thomas Dalling, P. J. Du Toit and others 
from different parts of the world. It is a col- 
laborative work, in which comprehensive and 
critical contributions are made by twenty-one 
distinguished authorities on the subjects select- 
ed. 
The reviews coniained in this volume are: 
Animal Diseases and Human Welfare; Virus 
Diseases; Sulphonamides; Antibiotics; The In- 
fertility Problem of Cattle; Bovine Mastitis; 
Swine Diseases; and Veterinary Public Health. 
Each topic is deali with in detail under different 
aspects. They rightly emphasize the role of 
veterinary science in furthering human welfare, 
for “to-day the realization prevails that the 
health, vigour and prosperity of peoples and 
nations are largely dependent upon a healthy 
and productive animal industry. The impact 
on human welfare of the Anthropozoonoses— 
the diseases of animals transmissible to man 
and from man to animals—has been more clearly 
recognised through knowledge acquired during 
recent decades”. These advances, described 
here, should, therefore, be of the greatest use 
to the serious student, the research worker, the 
practitioner, the public health authorities and 
human welfare workers. 

Not only numerous diseases of public health 
importance are described under various aspects 
as diagnosis, controls, etc., but also their great 
economic significance. The advances made in 
virus diseases emphasize a better realization of 
the basic research approach to our knowledge 
of specific virus diseases. The sulphonamide and 
antibiotic therapies are described for numerous 
animal diseases. The infertility problem of 
cattle in all countries is of great importance on 
account of its huge economic loss. Veterinary 
Public Health, as both an old and new science, 
comprises all the community efforts influencing 
and influenced by the veterinary medical arts 
and sciences, applied to the prevention of dis- 
eases, protection of life and promotion of the 
well-being and efficiency of man. Recent 
advances in this field include not only re- 


Reviews 


Science 


search in infectious diseases, cancer, pathology 
and zoo-techniques, but also participation in 
radiological health check ups, industrial hygiene, 
arctic disease research, graduate and inter- 
national public health programmes, tackled by 
various organisations like WHO and the FAO. 

The appendix contains the latest laws, amend- 
ed upto February 1953, regarding Veterinary 
Public Health, in the United Siates. At the 
end of each review, a well classified and up- 
to-date list of references is given. The volume 
has every claim to a place among the well- 
known ‘Advances’ published in the other 
branches of science. 


Ip 


V. MAHADEVAN. 


Soil Blocks. (John Innes Leaflet No. 12.) (Pub- 
lished by Oliver & Boyd Ltd. for the John 
Innes Horticultural Institution, Bayfordbury, 
Hertford, Herts), 1953. Pp. 7. Price 9d. 

In this leaflet is discussed in some detail the 
technique of making and using ‘Soil Blocks’, a 
substitute for the traditional clay pots, for 
growing crops such as tomato, cucumber, let- 
tuce, cauliflower and sweet peas. Soil blocks 
began to come into use in Britain about 5 years 
ago. In a dozen critical experiments recently 
carried out at Merton and Bayfordbury com- 
paring large soil blocks with 3%” pots for the 
raising of tomatoes under a variety of condi- 
tions, and planting-out neither early nor late, 
the increase in weight of fruit picked in th2 
first month was of the order %lb. per plant. 
A scientific publication on the subject, which 
is stated to be in preparation, is awaited with 
interest. S. C. P. 


Books Received 

The Manufacture of Compressed Yeasts. Second 
Edition. By F. G. Walter. (Chapman & Hall), 
1953. Pp. x+ 317. Price 37sh. 6d. net. 

Major Metabolic Fuels. (Brookhaven Symposia 
in Biology No. 5), (Associated Universities), 
1952. Pp. vii+ 233. Price $1.35. 

The Eelements of Wave Mechanics and Quan- 
tum Mechanics. By K. R. Dixit. (Kitab Mahal, 
Allahabad), 1953. Pp. 149. Price Rs. 7-8-0. 

Electrodeposition Research. (NBS Circular 529 
of U.S. Dept. of Commerce), 1953. Pp. iv + 
129. Price $1.50. 

Mechanism of Corticosteroid Action in Disease 
Processes. (Annals of the New York Academy 
of Sciences). Edited by Roy Waldo Miner. 
Vol. 56, Art 4. Pp. 623-814. Price $3.50. 

Tables for the Use of Geologists, Prospectors 
and Mining Engineers. By Prof. N. L. 
Sharma. (Indian Society of Engineers, Cal- 
cutta), 1953. Pp. ii+ 30. Price Rs. 5. 
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SCIENCE NOTES AND NEWS 


A New Host of Alternaria tenuis Nees. 

Mr. N. C. Joshi, Department of Botany, Gov- 
ernment College, Ajmer, writes as follows : 

While working on the diseases of sugarcane 
the author observed a few spots on the leaves 
of Cordia myxa L. (Lashora) growing at the 
Govt. Sugarcane Research Farm, Shahjahanpur, 
in June 1952. It was found thai the fungus 
isolated comes very near Alternaria tenuis 
Nees. (Elliot, J. A.. Am. J. Bot., 1917, 4, 439) 
because of the shape and size, fewer number 
of longitudinal septa and the range of the mea- 
surement of the length and breadth of spores. 


Alternaria tenuis Nees. has only been reported © 


so far on Saccharum officianarum in India (But- 
ler, E. J. and Bisley, G. R., The Fungi of India, 
LA.R.I. Monograph No. 1, Oct. 1931) but this 
is the first record of the fungus on Cordia 
L. 


BHC Dust for Control of Sugarcane Stem-Borer 
Mr. B. D. Gupta, Entomologist, Central Sugar- 
cane Station, Lucknow, writes as follows: 
During the years 1946-50 application of BHC 
dust in the furrows at the time of planting for 
warding off the termites was consistently ob- 
served to be beneficial in keeping down the 
stem-borer, Chilotrea infuscatellus (Argyria 
sticticraspis Hmpsn.) and root-borer, Emmalo- 
cera depressella infestation in sugarcane during 
May and June at the Main Sugarcane Research 
Station, Shahjahanpur. During 1950-51 and 
1951-52, BHC dust was applied to the soil in a 
planted crop at the commencement of borer 
attack in May. The observations collected from 
the experiments confirmed its efficacy. The 
decrease in borer infestation was 55 and 71 
per cent., respectively, against control during 
the two years. In the year 1952-53 the efficacy 
of the treatment was tested at the Central 
Sugarcane Research Station Farm at Bhadruk 
in Lucknow on fully replicated basis with four 
treatments, viz., 5, 10, 50 per cent. BHC dust 
and control. However, the quantity of BHC 
dust used in each case was 5lb./acre. Figures 
on the whole failed to show the superiority of 
one treatment over the other, although the 
percentage of decrease against control depicted 
quite large variation ranging between 22 to 
48 per cent. 5 per cent. dust recorded the low- 
est number of dead-hearts, 1363 per acre, 
against 2620 per acre in the control plots. 
Recently, similar results were obtained in the 
Punjab and Madras as well. It has also been 


observed that low strength of the BHC at a 
high rate of application is more useful than 
one of high strength at a low rate. Further 
work is in progress at many research centres 
in the country and their resuits will be pub- 
lished in due course. 


Improved Insecticidal Dusts 

Although calcium carbonate has been con- 
sidered by some to be incompatible with most 
organic insecticides because of its alkali con- 
tent, mixtures of this mineral with DDT, EPN, 
gamma BHC, Heptachlor, Parathion, Toxaphene 
were still effective after storage for a year or 
longer in tests conducted by the agricultural 
stations in Texas and Missisippi. It was found 
that none of the insecticides broke down or lost 
their effectiveness when stored in tightly stop- 
pered bottles at room temperatures. All except 
gamma BHC retained their effectiveness when 
placed in paper bags and stored at 100 per cent. 
relative humidity. 

Several tons of toxaphene-calcium carbonate 
and another mixture containing gamma BHC, 
DDT and calcium carbonate, used in a field 
test after 6-8 months’ storage, gave good con- 
trol of boll weevil and bollworm. Boll weevil 
populations in two cotton fields where the ex- 
perimental dusts were used decreased in 14 days 
from 60 per cent. infestation in each field to 
25 and 28-5 per cent. 


A New Dense Crystalline Silica 

In an article under the above title occurring 
in Science (1953, 118, 131), L. Coes Jr. has re- 
ported the preparation of a new modification of 
SiO, by heating dry sodium metasilicate and 
diammonium phosphate to 750° C. under a pres- 
sure of 35,000 atmospheres for a period of 
15 hours. The material could also be obtained 
with other mineralising agents and also by oxi- 
dising silicon by silver carbonate. 

The dense silica is obtained as colourless tabu- 
lar hexagonal crystals of density 3-01. Chemi- 
cally, it is very inert and is scarcely affected 
by hydrofluoric acid. The crystals are stated 
to belong probably to the triclinic system. They 
are optically biaxial (+ ve) with an optic oxial 
angle of 54°. The refractive indices -are a= 
1-599, y= 1-604. Its hardness approaches that 
of spinel. 

The dense silica is stable at ordinary tempe- 
ratures and pressures, but it is not formed be- 
low 35,000 atmospheres. The results are 


ent 

nce 

ne, 

er- 
by 

10. 

ry 

she 

ip- 

me 

ler 

ib- 

hn 

ry, 

he 

for 

ks 

rs 

tly 

m- 

he 

ji- 

te, 

h2 

nt. 

ch 

ith 

nd 

1), 

sia 

3), 

n- 

al, 

D. 

29 

‘+ 

ise 

ny 

er. 

Ts 

L. 

al- 


320 Science Notes and News 


believed to be of great importance in the study 
of the condition of crystallisaton of rock mine- 
rals. Its absence in various rocks provides a 
maximum pressure above which they could not 
have been formed. 


Study of Human Blood Groups 

The study of human blood groups and their 
clinical effects have gained considerable im- 
portance lately. Discovery of new blood groups 
is making this study more complicated and a 
reference laboratory in this country has been 
a long-felt necessity. It has been found that a 
lot of material is being wasted for want of 
facilities for detailed investigation. The 
Human Variation Unit of the Indian Cancer 
Research Centre is now in a position to under- 
take reference work in all known blood groups 
through the kind co-operation of the reference 
laboratories in U.K. and U.S.A.  Offficers-in- 
charge of various blood transfusion units and 
maternity centres are requested to send to this 
unit any interesting specimen they may come 
across. Serum and clotted blood may be sent 
in sterile containers to Dr. L. D. Sanghvi, Indian 
Cancer Research Centre, Parel, Bombay. 


Biological Synthesis of Vitamin C 

An important advance in our knowledge of 
how plants make vitamin C has recently been 
achieved at Cambridge by Mapson and his col- 
leagues (Nature, 1953, 171, 348). According to 
Isherwood, Chen and Mapson the steps along 
the route of synthesis in the plant or animal 
are D-glucose, D-glucurono-7-lactone, L-gulono- 
y-lactone, and L-ascorbic acid. With galactose 
the corresponding steps are D-galactose, D- 
galacturonic acid, L-galactono-7-lactone, and 
L-ascorbic acid. A fundamental feature of the 
scheme is the change at the second step, from 
the D- to the L-series with inversion of the 
whole molecule. This has in fact been verified 
by using radioactive labels. L-galactono-7- 
lactone is more efficient than L-gulono-7- 
lactone in promoting the synthesis of ascorbic 
acid in plants, but both are equally effective 
in animals. 


Control Laboratory for Leather Analysis 

The Governing Body of the Council of Scien- 
tific and Industrial Research have approved 
the setting up of a Control Laboratory at the 
Central Leather Research Institute, Madras, for 
the analysis of East India (E.I.) tanned leather. 
The Control Laboratory is to be financed by 
the Agricultural Marketing Adviser to the Gov- 
ernment of India, Ministry of Food and Agri- 
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culture and will be under the administrative 
control of the Director, CLRI, Madras. 


Specialized Bibliographic Services in Chemistry, 

Medicine and Psychology 

The literature-searching facilities of Research 
Information Service of New York City, so far 
reserved for a few select clients, are now at 
the disposal of all organizations and individuals 
engaged in research and promotion activities in 
the field of science and industry, particularly 
those pertaining to all branches of applied and 
theoretical chemistry, medicine and _ psycho- 
analytical science. Inquiries directed to RIS 
should be as specific as possible regarding the 
exact nature of the topic in question, the type 
of literature desired, the countries to be in- 
cluded in the search, and the period of time 
to be covered. Correspondence should be 
addressed to Bibliographic Research Depart- 
ment, Research Informaton Service, 53, Nassau 
Street, New York 38, N.Y. 


Supply of Research Chemicals 

Arrangements for the preparation and sup- 
ply of the following chemicals at reasonable 
rates have been made at the National Chemi- 
cal Laboratory of India, Poona: acetyl phenyl- 
hydrazine, benzilic acid, diphenyl ketene, 
glycerol mono-chlorohydrin, 8-hydroxy quinal- 
dine, 8-hydroxy-quinoline, p-nitrosobenzeneazo- 
a-naphthol, N-phenyl anthranilic acid and tri- 
chloroacetic acid. Heads of scientific and 
research institutes are invited to communicate 
their requirements to the Director, NCL, 
Poona-8. 


Award of Research Degree 

The University of Poona has awarded the 
Ph.D. Degree in Botany to Mr. S. Govinda- 
swami for his thesis entitled ‘“Cytogenetical 
Studies in the Genus Musa”. 

The Andhra University has awarded the D.Sc. 
Degree in Physics to Mr. Y. V. Somayajulu 
for his thesis entitled “Studies in Fading of 
Continuous Wave Radio Signals with the Aid 
of Simultaneous Pulse Observations and Theo- 
retical Study of Oblique Propagation to Equa- 
torial Regions”. 


The Geological, M and M 
Society of India 
Office-bearers for 1953-54: President : 
Mr. M. K. Ray; Vice-Presidents: Mr. S. C. 
Ghosh and Dr. C. Mahadevan; Joint Secreta- 
ries: Prof. N. N. Chatterjee and Prof. N. L. 
Sharma; Treasurer: Prof. P. C. Dutt. 
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